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The seismological observation at Syowa Station was started in 1959 by the 3rd 
party of Japanese Antarctic Research Expedition using a HES seismograph of Z 
component. In 1961, added with HES seismographs of two horizontal components, 
the seismological observation at Syowa Station was made by a three-component 
seismograph. 
Since 1966, the observations have been continued by JARE, using HES se1smo­
graphs of three components. 
In this bulletin the data of the respective se1sm1c events interpreted on the 
vertical component scismograms are listed in chronological order. 
1. Date. 
2. Identified pI-1ase name with its sharpness indication (e or i) and ground motion 
direction (+: UP, - : Down). If a phase was identified by horizontal compo­
nents, the phase is denoted with E (detected by E - W component) or N (detected 
by N - S component). 
3. Arrival time in G. M. T. 
4. Peried of the phase in seconds. 
5. Amplitude in millimeters. 
The instrumental constants and magnification curve of HES seismographs are 
shown in Table 1 and Fig. 1. The seismographs are usually operated with the 
attenuation factor p-= 1/5 in the summer season and p 1/2 in the winter season. 
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Table 1. Instrumental constants of HES seismographs. 
Component z 
--- --�- ·- -
T1 Is) 1. 0 
S1 \A/mm) 2. 80x 10-s 
R1 (D) 940 
!21 In) 820 
h1 1. () 
1966 - 1967 
'I\ ( s) I. 06 
S2 ,A/mm) l.47:xl{)-9 
Re I ,1) 600 
f]..:. 1
! }) 1200 
h� 1. () 
T 1 : Period of the pendulum. 
T2: Period of the galvan:.>me'.er. 
.'-, 1 : Sensitivity of the transduc,' · 
S".:. : Semitivity of the galvanometer. 
R1: Resistance of the pendulum c)il. 
N-S E-W 
I. 0 1. () 
2. 03 X 1()-5 2.03x 10-0 
920 930 
l 160 920 
I.() 1. 0 
1. 04 1. 04 
1. 20 :x. I ()-Y 1. 34 X 1()-9 
650 630 
1200 1200 
l. () 1.0 
R,: Resistance of the galvanometer coil. 
Q�: External clam pin:� resistance of the tramducer. 
fl-.:.: External damping resistance of the galvanometer. 
h1 : Damping constant of the pendulum. 
h2 : Damping constant of the galvanometer. 
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Fig. 1. ,\fognijication curve of HES .1ei.1mograjJhs. 
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1959 
HES seismogr,1ph or Z component ,vas set m February and \Vas been operat­
ed by Dr. S. fvhiRAlTCHI, a member of the 3rd Japanese Antarctic Research Expe­
dition. The seismograph was observed with /I 1/5 from February 13 to July 21 
and with 11= .1/2 from July 22 to December 26. 
Scismograms were read also by Dr. S. MuRAUCHI. 
February 1959 
Arrival time Period Amplitude Date Phase ------- �- -----
h m s s m m  
13 -iP 19 16 14.4 1.0 l. 2 
14 +iP 04 18 21. 9 l. 5 1.9 
16 -iP 11 05 48.5 
iS 51. 7 0. 7 0.8 
-iP 18 47 18.0 1. 7 2.2 
18 +iP 01 20 06. 1 l. 2 1. 5 
19 eP 05 25 34.5 1.2 1. 5 
eP 06 27 35.5 
ePP 28 05.8 
eS 30 55. 7 0.9 1. 1 
20 eP 03 41 31. 7 1. 4 1. 7 
eP 06 50 21. 7 1. 5 1.8 
eS 53 50 0.9 l. 1 
23 -iP 16 24 25. 7 1. 3 1.6 
-iP 19 15 06.9 0.6 0.7 
25 eP 20 20 42.8 1.4 1. 7 
-iP 23 50 07.2 1. 7 2.2 
27 +iP 05 33 09.2 I. 3 1. 7 
28 eP 11 52 25.8 1. 5 1.9 
eP 15 47 39.3 1. 7 2.2 
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March 1959 
Date 
0 1  
02 
04 
05 
06 
15 
2 1  
23 
26 
27 
-- - --- - -· � 
April 1959 
Date 
07 
08 
10 
1 1  
15 
22 
27 
30 
Ph ase 
-iP 
eP 
+iP 
cP 
-iP 
iX 
eP 
-iP 
iS 
iX 
eP 
eP 
iS 
iX 
+iP 
eP 
eP 
+iP 
iS 
iX 
Phase 
eP 
iX 
-iP 
esP 
eS 
eP 
eP 
eS 
-iP 
iX 
-iP 
-iP 
eP 
-iP 
iX 
iX 
Arriva l time 
h m 
0 1  20 
09 26 
19 50 
2 1  54 
00 44 
45 
23 07 
(l'.1 46 
49 
04 07 
12 1 1  
14 
04 49 
07 30 
03 07 
19 58 
20 00 
08 
Arrival time 
h rn 
15 33 
36 
08 14 
15 
06 27 
1 1  4 1  
42 
19 32 
20 38 
10 00 
14 00 
14 02 
08 
5 -
s 
57.3 
05.0 
57.0 
43.5 
56.2 
1 1.0 
57. 1 
03. 1 
15. 1 
55.5 
44.4 
46. 1 
5 1. 7 
46.8 
17.9 
09.6 
20.5 
46. 7 
51. 9 
14.9 
s 
-- ··-
50 
35.8 
33.8 
50. 1 
05.0 
54.9 
5 1. 3 
02 
09.3 
22.8 
03. 7 
39.5 
08. 7 
0 1. 5 
44.9 
23.2 
Period Amplitude 
s mn1 
I. 5 I. 8 
I. I 1. 3 
I. I I. 4 
1.0 1. 2 
0.9 I. 1 
I. 7 2. 1 
0.3 0.5 
0.6 0. 7 
0.8 1.0 
1.2 I. 5 
2. 1 2. 7 
I. 8 2.2 
I.Cl 1. 2 
- ------�------
Period Amplitude 
s mm 
---·--
1.2 1. 6 
I. 4 I. 7 
I. 3 1. 6 
2.5 3.0 
1.0 1. 2 
I. 4 I. 8 
1.4 1. 8 
1. 9 2.5 
I. I I. 4 
I. 2 I. 5 
-- .. ·-· - -----. 
May 1959 
Date 
-- ----------
07 
11 
12 
14 
19 
21 
22 
June 1959 
01 
02 
OG 
16 
26 
27 
29 
Phase 
+iP '.W 
iP 16 
iS 
ePKP 10 
eP 12 
cP 13 
eP 15 
eP 14 
+iP 07 
is 
eP 16 
Phase 
+iP 05 
eP 09 
iP 09 
iX 
cP 12 
iP 12 
iX 
eP 03 
-iP 03 
-iP 03 
-iP 04 
-iP 05 
eP 18 
cP 17 
eP 19 
eP 15 
eP 03 
eP 13 
-- ------ -- -----·- --- ---
Arrival time Period Amplitude 
rn s rnm 
34 55.0 1. () l. 2 
48 35.3 
51. 5 I. 1 l. 4 
25 22.0 0.9 l. 1 
01 51. 4 l. () l. '.3 
32 57.9 1. 4 I. 7 
47 12.6 l. 5 1. 5 
08 28.8 I. 9 2.4 
07 46.5 I. () 1. 2 
08 01.9 
33 15.2 l. '.-3 1. 7 
Arrival time Period Amplitude 
m s s mm 
---------
44 11. 7 0.8 1. () 
14 59.3 
15 00.0 0. 7 0.8 
l(j 05 
44 57.0 
44 57.8 I. 4 1. 7 
46 '.-3() 
35 35.6 
J5 37.2 l. 2 1. 5 
44 18.3 l. 4 l. 8 
04 29.7 1. 0 1.2 
52 11. 9 1. 6 2.0 
16 02.3 1. 1 1.4 
04 43.8 1. () 1. 3 
03 49.6 1. 2 1. 5 
01 30 0. 7 0.9 
47 17.8 1. 4 1. 8 
15 13 0. 7 0.9 
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July 1959 
Date 
01 
03 
04 
05 
06 
07 
09 
11 
12 
13 
14 
18 
19 
20 
21 
22 
23 
24 
28 
30 
31 
Phase 
cP 
iS 
+iP 
iS 
iP 
cS 
eP 
iS 
+iP 
eP 
-iP 
eS 
eP 
cS 
+iP 
eP 
-iP 
iX 
eP 
iX 
eP 
eP 
eP 
eP 
+iP 
eP 
iX 
+iP 
eP 
iP 
+iP 
-iP 
-iP 
-iP 
iX 
- iP 
- iP 
iX 
+iP 
----- ------
h 
10 
18 
05 
23 
08 
11 
12 
16 
16 
05 
00 
12 
13 
19 
03 
12 
15 
02 
02 
01 
07 
19 
15 
01 
23 
11 
13 
02 
Arrival time 
m 
--- - -- --- ---- •+ 
44 
38 
06 
07 
38 
39 
50 
46 
16 
24 
47 
55 
17 
04 
06 
07 
48 
52 
13 
38 
23 
15 
18 
20 
21 
52 
39 
56 
42 
09 
43 
14 
19 
00 
05 
14 
03 
s 
-
-- - ----
05.3 
29.4 
03.5 
45. 0 
33.4 
U8.9 
03.5 
23. 4 
32.5 
58.5 
21. 0 
27.6 
35.5 
07.9 
09.9 
28.6 
57.2 
40. 7 
50.5 
09.9 
38.6 
15.3 
10.6 
15. I 
IO. 9 
31. 9 
15. 1 
2r. ,) 
10. 1 
44-.3 
06.6 
04.6 
28. 7 
27.3 
46. 7 
49.4 
24.6 
52.0 
Period 
s 
0.9 
I. 8 
l.O 
0.8 
I. 0 
0.8 
0.6 
1. 7 
1. 8 
I. 1 
1. 6 
1. 1 
1. 3 
1. 4 
1. 2 
0.6 
0.8 
0.6 
I. 3 
1. 0 
1. 7 
0. 9 
2.0 
1. 1 
2.0 
0.9 
0.9 
0.9 
----- --- - --- ---- --- --- -----
-
- - ----------- ---------- --
-7-
Amplitude 
mm 
1. l 
2.3 
1 n . .:) 
I. 0 
1. 3 
1. 0 
0.8 
2. 1 
2.2 
1.4 
2.0 
1.4 
1.6 
1. 8 
1. 5 
o. 7 
1. 0 
0. 7 
1.6 
I. 2 
2. 1 
I. 1 
2. 7 
l. 4 
2.4 
1. 1 
1.2 
I. 1 
August 1959 
Arrival time Period Amplitude 
Date Phase 
h m s s mm 
01 +iP 10 12 27.3 I. 2 I. 5 
iX 13 02.5 
+iP 12 48 34.0 
iS 36.9 1.0 I. 3 
+iP 18 08 20. 1 0.4 0.5 
eP 18 38 10. 6 
iX 40 07.5 I. 3 1.6 
02 -iP 02 56 19.5 0.6 0.8 
eP 18 33 07. 1 o. 7 0.9 
iX 35 01. 6 
eP 20 21 28. 7 I. 1 I. 4 
iX 29 02.5 
eP 21 34 36.5 I. 3 1.6 
03 eP 00 33 43.8 0.8 1.0 
04 -iP 03 11 02.0 1.4 l.8 
-iP 08 14 00.6 1.4 I. 7 
+ipP 16 05.9 
eP 08 23 31. 7 
iX 43.6 
-iP 15 54 57.8 0.8 1.0 
iX 16 01 48.4 
-iP 21 24 18. 6 0.9 I. l 
iX 33 02.5 
05 eP 10 55 32. l l. 0 I. 3 
+iP 14 02 00.9 0.6 0.8 
eP 23 03 53.0 0.8 I. 0 
08 eP 16 23 09.0 0.8 1.0 
eP 21 11 13.3 
09 eP 00 09 14.2 I. 3 1.6 
-iP 02 48 23.0 1. 4 1. 7 
10 -iP 00 45 24.6 2. 1 2.6 
eP 02 45 18.5 1.3 1. 6 
eP 16 13 36.2 0.9 l. 2 
11 eP 19 02 30.5 
iX 33.4 0.8 1.0 
-iP 21 32 47.0 I. 3 1. 6 
12 -iP 01 32 34.0 1.0 I. 2 
+eP 04 14 51. 5 2. 7 3.3 
--·----
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August 1959 
Date Phase 
13 eP 
iX 
-iP 
iS 
iX 
cP 
14 -iP 
-iP 
cP 
15 cP 
-iP 
17 cP 
19 cP 
cP 
eP 
20 eP 
24 +iP 
cP 
eP 
-iP 
25 eP 
-iP 
-iP 
iX 
cP 
27 -iP 
eS 
iX 
eP 
cP 
iX 
28 +iP 
eS 
30 -iP 
ePP 
iX 
31 -iP 
- ---- ···- --
h 
·------
-
- -
00 
03 
23 
01 
04 
12 
03 
13 
18 
01 
04 
17 
12 
07 
11 
15 
12 
06 
12 
13 
18 
08 
13 
19 
16 
21 
17 
- -- ··-- --____ - __ 
Arrival time 
m 
25 
08 
10 
13 
1 1  
51 
29 
35 
27 
03 
35 
24 
25 
27 
04 
52 
54 
49 
20 
35 
53 
03 
03 
06 
46 
14 
04 
16 
52 
54 
57 
33 
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Period Amplitude 
s s mm 
26.0 
29.0 0. 7 0.9 
48. 1 
51. 7 1.0 1. 2 
42.4 
47. 7 0. 7 0.8 
32.2 0.9 1. 2 
01. 8 1. 0 1.2 
24.8 0.9 1.2 
53. 7 1. 2 1. 5 
09.3 0. 6 1. 5 
59 1. 3 3.5 
37.5 1. 0 2. 7 
02.5 1. 7 4. 5 
15.2 1. 1 2. 8 
20.0 1. 7 4.4 
27.9 1.0 2.5 
51. 3 1. 5 4.0 
46. 8 2. 2 6.0 
06.0 1. 1 3.0 
04.2 0.9 2.5 
48.5 1. 4 3. 7 
20. 1 1. 5 4.0 
33.3 
10.8 1. I 3.0 
01. 7 1. 2 3.3 
51. 0 
29.3 
47.0 I. 2 3.2 
02.9 
41. 3 0.8 2.0 
56.5 1. 7 4.5 
57. 1 
33. 8 0.9 2.5 
04.1 
05.6 
15. 8 0.8 2.0 
-- - - -- ----- ----- .. -------- - ---- - - --
September 1959 
" ------ - -- � 
Arrival time Period Amplitude 
Date Phase 
m s s mm 
0 I cP 0 1  04 54.2 1.0 2.5 
02 eP 08 0 1  52.9 0. 7 2.0 
03 -iP 16 08 51. 3 I. 1 3.0 
eS 1 1  5 1. 6 
04 eP 09 35 43.3 1. 5 4.0 
eP 12 41 52.5 1. 7 4.5 
+iP 18 38 52.2 0.9 2.3 
-iP 23 32 31. 5 0.9 2.5 
05 -iP 07 08 19.2 
iX 09 1 1. 4 
iX 58.2 2.3 6.0 
eP 15 47 51. 4 1. 7 4.5 
+iP 23 17 00.5 1. '.] 3.3 
iX 19 07.3 
06 -iP 00 4 1  2 1. 4 1.0 2.5 
-iP 19 06 48. 1 0.8 2.0 
iX 07 02.9 
07 eP 03 57 45. 2 1. 4 3. 7 
eP 19 18 57.5 1.4 3. 7 
08 -iP 13 16 14.4 1. 5 4.0 
iX 19 12.3 
+iP 19 27 15.0 1. 5 4. () 
iX 30 18.0 
eP 20 24 36.9 I. 7 4.5 
09 -iP 02 10 02.2 0.8 2.0 
eP 02 00 05.2 1. 3 '.-L 5 
eP 16 32 07.6 
eS 33 07 0.6 1.6 
10 -iP 05 48 19.0 1.4 3.8 
eP 10 47 37.9 1. 5 4.0 
iX 46.6 
eP 09 28 12. 1 o. 7 1. 8 
12 +iP 0 1  52 47. 7 0.8 2.2 
iX 02 07 04. I 
13 eP 22 53 42.8 2.0 5.0 
eP 20 07 33.8 I. 2 3.2 
iX 08 12. 1 
14 cP 04 24 53.8 
iX 25 1 1. 0 1.2 3.0 
eP 19 48 03.5 1.4 3.6 
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September 1959 
Date Phase 
17 cP 
cP 
-iP 
-iP 
eP 
eP 
eP 
iX 
eP 
18 eP 
iX 
+iP 
eP 
-iP 
19 eP 
eP 
eP 
20 +iP 
iS 
21 eP 
+iP 
24 eP 
25 - iP 
eP 
cP 
26 eP 
eP 
iX 
+ iP 
iX 
27 -iP 
iX 
29 +iP 
iX 
eP 
-iP 
30 eP 
iX 
cP 
eP 
-iP 
---
-
-- ---- ---- --��--- ----- -- -- --- -
Arrival time 
m 
03 51 
O:"l 40 
07 22 
08 51 
11 49 
15 03 
15 20 
17 25 
03 16 
17 
09 36 
IO 55 
20 18 
03 26 
10 20 
18 59 
23 29 
02 21 
13 21 
19 56 
00 26 
01 43 
I �1 13 
05 25 
08 40 
41 
1 () 29 
30 
10 32 
43 
13 08 
09 
14 43 
17 19 
05 08 
15 
15 05 
16 42 
20 38 
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Period Amplitude 
s s mm 
30.4 I. 2 3.0 
29. 7 0.9 2.5 
29. 1 I. 1 3. () 
16.2 1. 1 '.-LO 
49.8 0. 8 2.0 
49.2 I. 5 4.0 
19.2 I. 4 3. 7 
27.3 
25.8 I. 1 3.0 
35. 7 0.8 2.0 
20.0 
52.2 0. 8 2.2 
01. 8 0.9 2.5 
34.5 0.8 2.2 
29.4 0.8 2.0 
53. 1 I. I 3.0 
2 I. 4 0. 7 1.8 
08.3 0.8 2.2 
34. 1 
20.0 I. 4 3.5 
32.9 I. 2 3.2 
30. 1 1.0 2.5 
21. 1 I. 5 4.0 
12.3 0.9 2.4 
03.4 0.8 2.0 
07.5 1.0 2.5 
47.0 I. 3 3.5 
12.8 
54.5 I. 1 3.0 
24.8 
54.8 1.0 2.5 
06.8 
16. 7 1. 1 2.8 
18.2 
06.3 I. 3 3.5 
56.3 I. 3 3.8 
45.8 1. 4 :t 6 
53.3 
31. 2 I. 3 3.5 
30.0 LO 2.6 
41. 4 1.4 3.8 
October 1959 
Date 
01 
03 
04 
07 
08 
09 
11 
12 
14 
15 
17 
------- - - - - -- ---
Phase 
h 
+eP 17 
cP 21 
iP 23 
eP 23 
cP 13 
eP 03 
iX 
eP 07 
cP 10 
iP 00 
cP 17 
eP 22 
iP n 
eP 02 
iX 
cP 10 
eP 18 
cP 20 
-iP 03 
+iP 03 
eP 13 
+iP 15 
iP 15 
cP 17 
eP 00 
cP 00 
cP 01 
-iP 10 
eP 15 
-- - - - -· ·-- -- --·--
�- -··- - - - -_- ; _ _ � _ __ : ___ -. - - ----· 
Arrival time 
m s 
13 28.0 
53 26.8 
26 23.8 
33 44.8 
23 19.9 
39 41. 0 
43.3 
18 26.6 
32 30.5 
16 07. 1 
01 24.6 
04 56.6 
22 05. 2 
00 41. 0 
02 18.5 
09 18.5 
03 36.9 
15 34. 7 
34 12.0 
55 37. 7 
56 41. 7 
22 05. 7 
59 30.3 
49 48.6 
01 36.0 
41 45.3 
31 41. 1 
44 34.5 
23 51. 6 
12 -
Per iod Amplitude 
s mm 
0.8 2.2 
I. 4 3.8 
0.9 2.5 
0.9 2.5 
0. 7 I .  8 
1.0 2.5 
0.9 2.4 
1. I 3.0 
I. 8 4.8 
0. 8 2.0 
0.6 I. 5 
0.6 I. 5 
0.6 I. 5 
0. 7 I. 8 
1. 3 3.4 
I. 1 3.0 
I. 3 3.5 
I. 4 3.8 
0.8 2. 1 
0.6 1. 5 
0.8 2. I 
1. 1 3.0 
0. 7 1. 8 
0.8 2.0 
I. 3 3.5 
1.9 5.0 
0.9 2.5 
October 
Date 
18 
19 
20 
21 
1959 
Phase 
--�------· ------ ··--
eP 
+iP 
eP 
-iP 
-iP 
ipP 
eP 
+iP 
iX 
eP 
eP 
cP 
eP 
eP 
eP 
cP 
eP 
eP 
+iP 
-iP 
cP 
eP 
cP 
eP 
iS 
eP 
eP 
eP 
eP 
iX 
""-"" _______ _ ________ -
Arrival time 
m 
12 29 
17 26 
00 01 
01 37 
02 25 
26 
09 27 
13 04 
06 
17 52 
19 30 
23 27 
01 04 
03 02 
05 37 
06 28 
IO IO 
19 01 
21 33 
21 50 
22 30 
23 41 
01 48 
03 42 
05 27 
06 13 
09 36 
22 22 
23 
- 13 -
s 
14. 1 
05. 7 
17. 7 
25.4 
17.0 
14.0 
32. 1 
16.3 
26.0 
34.3 
15.8 
08. 1 
52.5 
30.9 
44.8 
10. 7 
09. 1 
I I. 9 
58.2 
26.6 
12.8 
14.3 
57.5 
15.6 
39. I 
00.4 
31. 0 
35.9 
30 
26.2 
-- - ·-- - -----·---
Period 
s 
0. 7 
1. 2 
1. 1 
0. 7 
1. 7 
1.2 
1.0 
0.8 
0. 7 
0.6 
0.8 
0.6 
1. 0 
1.6 
1. 0 
0.8 
0. 7 
1. 3 
1. 5 
1.0 
o. 7 
0.4 
0.8 
0.6 
2. I 
0.4 
Amplitude 
mm 
-�-- ------
1.8 
3.2 
2.8 
1. 8 
4.5 
3.2 
2.5 
2.2 
1.8 
1. 5 
2.0 
1.6 
2.8 
4.2 
2.6 
2.0 
1. 8 
3.5 
4.0 
2.5 
1.8 
1. 0 
2.0 
1.6 
5.5 
1. 2 
October 1959 
Arrival time Period Amplitude 
Date Phase 
m s s mn1 
22 eP 01 12 46. 3 0. 7 1.8 
eP 04 57 01. 4 1.5 4. 0 
eP 05 03 45.8 I. 1 3.0 
eP 05 27 23.3 0.8 2.0 
cP 10 31 50. 4 0. 8 2.2 
cP 10 ·1-2 29. ·-1- 0.8 2. 0 
eP 12 38 51. 0 0. 7 I. 8 
eP 23 ()() 41. 8 0. 6 1. 5 
cP 23 +ti 41. 8 0. 7 I. 8 
23 +iP 03 5G 40. 3 I. 3 3.5 
eP 06 29 39.0 1. 3 3.5 
eP 09 28 14-. 6 1. 3 3.4 
eP 12 54. 32.9 0. 7 1.6 
cP 18 02 44.5 1. 3 3.5 
'.24 eP 03 58 34.0 0. 7 1. 8 
eP 23 59 11. 7 
iX 2 -1- ()() 48. '.'I 
25 -iP 0 I 58 46.8 0. 6 1. 5 
cP 03 '.-17 10. 0 1.4 :-l. 6 
eP 05 17 07.3 0. 6 1. 5 
+iP 18 44 25. 0 0. 8 2.0 
cP 20 '.13 27. + 0. 7 I. 8 
2G eP 12 18 41. 3 I. 1 :-I. I) 
27 cP 06 '.-12 n.o 2. 1 5. :J 
-iP 09 53 03. 8 0. 8 2. 0 
iS '.1 I . I 
-iP 14 10 05. 7 I.() 2. 5 
28 eP 17 52 06. 7 0.2 () . .1 
- 14 -
October 1959 
Arrival time Period Amplitude 
Date Phase 
m s s mm 
29 cP 00 26 59.2 1. 1 2.8 
eP 03 14 40.4 0.8 2.2 
eP 19 54 12.8 I. 1 2.8 
cP 22 10 42.8 1. 2 3.2 
30 eP 02 13 05.2 0. 7 1. 8 
cP 04 20 10.9 1. I 3.0 
cP OG 37 () I. 0 0.8 2.2 
cP 1 1  23 28.8 I. 5 4.0 
cP 1 1  33 28.8 
iX 42.0 1.9 5.0 
i SP 57.3 
iScP 40 17. 7 
-iP 14 1 () 57.4 I. 5 4.0 
cpP 1 1  53.9 
ePP 14 18. 7 
('p 15 35 �15. 8 0.5 I. 4 
iX 38 '.-l6. 4 
+iP 2 1  49 27. 7 I. 1 2.8 
3 1  -iP 03 03 23.9 0. 7 1. 8 
(' p 07 55 57. 0 0.8 2.0 
+iP 2 1  24 1 1. 0 0. 7 l. 8 
- 15 -
November 1959 
Date Phase 
01 eP 
iX 
eP 
eP 
02 eP 
eP 
-iP 
iX 
ePP 
iX 
-iP 
03 eP 
+iP 
iX 
eP 
04 eP 
-iP 
iX 
05 eP 
eP 
eP 
-iP 
-iPcP 
ePP 
eP 
ePP 
eP 
06 eP 
ePP 
+iP 
07 eP 
h 
04 
15 
23 
07 
08 
20 
22 
08 
09 
10 
09 
01 
18 
05 
11 
12 
17 
22 
01 
11 
22 
---- -- ----- �- ------ ---·-
Arrival time 
m 
26 
27 
15 
18 
50 
51 
16 
20 
28 
05 
58 
51 
01 
17 
29 
34 
36 
58 
10 
59 
03 
06 
51 
55 
06 
20 
24 
55 
28 
-16 -
Period Amplitude 
s s mm 
40. 1 
06.2 0.6 I. 6 
23.4 0. 7 I. 8 
38. 7 o. 7 1.8 
53.2 I. 1 3. 0 
55. 7 0.8 2.2 
38.6 
49. 1 1. 5 4.0 
47.3 
35.9 
38.4 1. 4 3.8 
48. 7 o. 7 2.0 
38.0 1. 1 2.8 
02.3 
31. 7 l. 0 2.5 
09.3 0.8 2.0 
53. 7 I. 0 2.6 
42.0 
33.6 0.8 2.2 
33.9 0.9 2.4 
01. 3 1. 1 2.8 
11. 8 1. 6 4.2 
22.6 
48.4 
17. 7 1. 8 4.8 
08. 1 
17.5 0.9 2.4 
40. 1 1. 4 3.8 
44.6 
41. 9 1. 1 3.0 
48.9 l. 1 3.0 
November 1 959 
-----· - --·- --- -----�-----
Arrival time 
Period Amplitude Date Phase 
m s s mm 
-------·-
08 cP 14 13 46.6 
+iPKP 14 14 16.6 
ePP 16 45. 7 
cS KP 17 39.2 2.4 6.2 
eSKSP 26 22.0 
eP 14 30 I 0. 0 
c P  14 40 28.6 1 .  l '.3 . 0 
09 cP 18 16 26 . 2  0.8 2.0 
cP 19 59 39. 3 l. 0 2.5 
IO cP 05 06 52.5 l. 0 2 . 8 
i S  56. I 
12 eP 02 35 47.5 l .  1 3.0 
eP 05 09 03.6 l. 1 2.8 
cP 07 18 56 . 6  1 . 2 3 . 2 
eP 08 14 01. I 0.8 2 . 2 
eP 09 49 44.8 1 . 0 2.5 
13 -iP 10 17 45.0 0.8 2.2 
('p I 7 05 23.0 1. 1 3 . 0 
cP 18 20 46.4 0 . 8 2.2 
14 -iP 00 05 00.8 1. 3 3.5 
cP 04 :l5 53.8 0. 7 2. 0 
eP 15 08 25 . 8  I .  2 3.2 
cP 17 09 43.2 (). 8 2.0 
eP 21 59 14. I I. 9 _r, . () 
15 eP 04 18 57.3 1. I 3.0 
c P  07 '27 22.2 I .  7 4.5 
eP 13 30 0. 6 I .  5 
cP 23 '.22.8 
iX 17 27 31. 2 2.3 6 . 0 
-------- ·--- ---- - ·- - ---- - - --- - --
- 17 -
November 1959 
---� - -·· 
Arrival time Period Amplitude Date Phase 
m s s m m  
- - - ---�-- -�- --·-
16 - i P 01 09 51. 9 1. 0 2.6 
eP 03 14 33.4 0.8 2.0 
iX 17 26.2 
eP 08 18 03. 1 0. 7 2.0 
e P  09 18 21. 7 1.0 2 . 6 
e P  10 33 42. 1 2.2 6.0 
c P  23 56 55.0 1. 0 2.6 
17 e P  01 16 34.9 1. 1 3.0 
eP 02 42 46.6 1.0 2.5 
18 -iP 20 46 45.0 
iX 49 43.5 0.6 1. 5 
19 +iP 05 38 28.8 0.8 2.0 
+iP 11 21 37.5 1. 1 3 . 0 
e S  32 17.4 
e P  22 32 10.5 1. 3 3.5 
20 -iP 00 32 33.0 1. 1 2.8 
e P  00 13 45.6 0.9 2.5 
eP 15 20 32. 1 1. 1 2.8 
+iP 15 30 00.0 1 . 0  2.8 
e P  22 16 46.5 1. 1 3.0 
21 eP 08 22 33.0 0.6 1.6 
22 -iP 02 46 10. 5 0.8 2.0 
e P  09 21 08.4 0.9 2.4 
e P  13 00 58.2 1. 1 2.8 
eP 16 36 16.5 1. 2 3.0 
iX 37 24.0 
+iP 19 46 19.5 0.8 2.0 
iX 48 15.6 
e P  22 55 34.0 1. 4 3.8 
- 1 8 -
November 1959 
-·-··---· - --- -- ··- ···--------
Date 
23 
24 
26 
27 
28 
Phase 
eP 
eP 
eP 
eP 
iX 
eP 
eP 
-iP 
+iP 
eP 
+iP 
eP 
i X  
-iP 
eP 
-iP 
iX 
eP 
eP 
eP 
iX 
-iP 
iX 
-iP 
iX 
16 
22 
09 
21 
00 
05 
06 
07 
13 
16 
23 
00 
03 
05 
00 
02 
06 
12 
22 
Arriva l time Period Ampl itude 
m s s mm 
27 1.5 4.6 
07 57.8 1.0 2.6 
36 12.8 2.2 5.8 
12 39.8 I. 1 2.8 
13 18.2 
54 39.0 I. 1 3.0 
56 19.5 I. 1 2.8 
06 16.0 I. 2 3.0 
1 B  04.0 I. 4 3.6 
19 23.8 I .  1 2.8 
18 43.0 I. 2 3.0 
21 09.5 I. 3 3.4 
24 33.2 
03 56.9 I. 8 4.6 
51 55.4 0. 7 2.0 
21 55.0 0.6 1.8 
22 04.3 
28 13.3 I. 1 2.8 
58 29.2 I. 5 3.8 
44 07.3 I. 5 3.8 
45 23. 2 
46 10.3 
18.4 1. 5 4.0 
52 13. 3 1. 5 4.0 
53 25.3 
- 19 -
December 1959 
Arrival time Period Amp litude Date Phase 
m s s m n1 
0 1 eP 1 5  07 29.4 1. 3 3.5 
i X  36. 9 
+ iP 15 48 47. 1 1.0 '.l.8 
iX 49 15.6 
02 eP 0 1  32 30 0.8 2.0 
eP 03 12 12. 7 0. 7 1. 8 
-iP ()4 38 1 1. 7 0.8 2. () 
-iP 07 17 0 1. 9 1.0 2.8 
eP 07 42 35. 7 1.8 4.8 
iX 46. 7 
- iP 09 47 50.8 
iX 59.0 1. 3 3.5 
03 eP 02 0 1 20.2 1. 2 3.2 
eP 03 34 37.5 0.5 1. 4 
iP 10 18 30.5 0. 7 1. 8 
eP 14 20 44. 6 1. 3 3 . 4 
eP 18 35 35.9 1.0 2.6 
cP 19 40 :i4. 1 1. 5 4.0 
o:i c-P 00 28 46. l 0. 8 2.2 
iX 29 1 1. 6 
cP 08 33 38.5 0.8 2.2 
cP 08 58 26.2 0.9 2.5 
eP 13 (H 1 1. 8 0. 7 l.  8 
06 cP 04 �)? 46.8 1. 3 3.4 
iX 38 19.5 
07 eP 00 46 30.5 0.8 2.0 
iX S9.6 
cP 08 03 ( )() . () 1. 1 '.-l . () 
OB iP 04 42 53.5 1. 4 3.8 
iPcP 54. 8 
iX 43 0 1. 0 
eP 20 46 43. 7 I. 9 5.0 
-20 -
December 1959 
Arrival time Period Amplitude Date Phase 
m s s m m  
11 -iP 00 44 23.5 1. 5 4.0 
+iPcP 31. 9 
eP 01 51 10. 0 1. 1 3.0 
ePcP 22.3 
iX 52 07.0 
eP 07 15 36. 7 1. l 2.8 
eP 10 19 49.6 1. 3 3.5 
+iPcP 20 01. 6 
iP 14 56 49.6 0.8 2.0 
iX 57 03. 1 
eP 20 31 23. l 1. l 2.8 
eP 21 10  04.2 1. 2 3.0 
eP 22 09 37.5 0.9 2.5 
eP 23 28 20. 7 0.6 1.5 
12 -iP 17 20 32.5 1. 2 3.0 
13 eP 12 33 04.5 1 .  1 3.0 
eP 16 49 10. 2 
i S  17. l 0.8 2.0 
eP 17 47 16.2 1. 5 4.0 
eP 23 18 07.0 1. 1 2.8 
14 eP 10 24 05.9 1. 1 3.0 
eP 12 08 51. 5 1. 1 2.8 
+iP 18 11 32.9 0.8 2.0 
+iPP 15 12.8 
iX 17 47.3 
-iP 22 02 25. 7 1. 5 3.8 
iX 21 26.0 
-iP 23 27 52.4 3.2 8. 6 
iX 36 09. 7 
15 -iP 12 21 45. 1 1.8 4.8 
iX 25 07.3 
+iP 15 00 12.2 0.9 2.4 
+iP 19 46 14.5 1 .  6 4.2 
iX 49 19.3 
- 21 -
December 1959 
---- �- · - -- --�- --
Arrival time Period Amplitude 
Date Phase 
m s m m  
16 - iP 03 50 27. 7 0.6 1. 6 
eP 11 31 39. I 0.9 2.4 
eP 19 27 55.9 1. I 2.8 
iX 30 36. 1 
17 eP 02 39 44.5 0.9 2.5 
- iP 03 08 16.6 0.9 2.5 
eP 06 05 34. G 1. 1 3.0 
eP 10 1 1  37.9 0.5 1. 2 
eP 12 56 04.0 0. 7 1.8 
iX 07.0 
+iP 17  00 19.0 I. 6 4.5 
18 eP 16 44 42. 1 1. 5 4.0 
iX 45 25.0 
20 eP 08 17 20.0 1.0 2.6 
21 eP 06 13 52. 1 0. 7 2.0 
- iP 10 02 46.4 I. 1 3.0 
iX 1 2  48.8 
-iP 10 26 28. 7 1.4 3.8 
-iP 10 31 42.8 I. 6 
iX 52. 7 
22 eP 00 22 07.2 1. 1 3.0 
iX 15. l 
eP 01 16 21. 7 0. 7 1. 8 
iX 23.8 
eP 02 58 46.6 I. 6 4.5 
eP 14 25 02.9 0.6 I. 7 
e S  11. 9 
23 eP 01 53 06.2 0.8 2.2 
eP 04 09 59.0 I. 0 2.6 
eP 04 43 45.0 0. 7 2.0 
+iP 14 11 14.4 2.0 5.6 
-iP 14 38.8 0.8 2.0 
- 22 -
December 1959 
Date Phase 
h 
----- ------- --- -------
24 cP 00 
+iP 07 
iX 
eP 09 
iX 
cP 13 
+ iP 15 
iX 
? �  -J eP 04 
iX 
- i P 05 
iX 
+iP 09 
iX 
-iP 16 
iX 
26 eP 12 
iX 
eP 16 
iX 
eP 16 
iX 
-iP 17 
cP 18 
iX 
- - - ·-- ·�---- · ·· - - --
Arri val time 
m 
01 
23 
24 
26 
03 
25 
26 
01 
02 
19 
30 
57 
07 
10 
17 
27 
00 
08 
39 
40 
-- ------------- --
s 
36.5 
35.4 
39.9 
34.3 
38.8 
15.4 
32.5 
04.9 
08.9 
25. 7 
36.2 
57.5 
08.4 
39.9 
04.5 
56.4 
51. 5 
54.5 
27. 2 
29.9 
19. 7 
29.9 
58. 1 
12. 7 
25.6 
- 23 -
Period 
s 
1. 3 
1. 4 
I. 5 
I. 3 
o. 7 
I. 3 
(). 7 
I. 3 
1. 1 
o. 7 
I. 1 
0.5 
I. 0 
I. 1 
-- ----
Amplitude 
m m  
-·· · - - ------ ---
3.5 
3.8 
4.2 
3.4 
1. 8 
3.5 
1. 8 
3.5 
2.8 
2.0 
2.8 
I .  2 
2.8 
3.0 
1960 
The seismograph was operated by Dr. T. IsHIDA, a member of the 4th JARE. 
The seismograph was observed with µ =  1/5 from January to May and with 11 = 1/2 
from June to December. Seismograms were read by a member of the National 
Science Museum. 
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February 1960 
Date Phase 
-- -- -- -
5 eP 02 
eP 05 
8 -iP 12 
-iP 19 
9 c P  12 
10 eP 02 
eP 23 
11 cP 03 
cP 13 
13 eP 15 
-iP 20 
14 +iP 05 
eP 13 
-iP 15 
16 eP 00 
+iP 02 
17 eP 11 
18 -iP 21 
19 -iP 10 
21 +i P  00 
-iP 09 
22 -iP 00 
-iP 05 
23 -iP 13 
24 -iP 08 
+iP 21 
26 +iP 12 
+iP 14 
-iP 15 
"---- -- - �---·--- - ------- - --------
- ---- - - ----
Arrival 
m 
43 
time 
53 
52 
19 
38 
39 
33 
49 
04 
54 
57 
31 
34 
51 
51 
15 
12 
24 
54 
57 
51 
59 
32 
56 
43 
50 
09 
24 
41 
- 26 -
s 
18.6 
06.5 
40. 7 
:rn. 1 
52.8 
30.3 
04. 7 
43.2 
34.0 
09.6 
20.5 
54.9 
06.9 
46.8 
32.2 
45. 1 
25.5 
56.3 
54. 2 
25.2 
11. 2 
22. 1 
12.4 
38. 7 
43.9 
16. 7 
47. 7 
19.5 
41. 5 
Period Amplitude 
s min 
0. 7 0.5 
I. 0 1. 5 
1. 5 0.5 
1.0 0.3 
2.0 2.0 
1. 0 5.0 
2.6 1. 5 
1.6 1. 8 
1.0 2.2 
1. 0 1.0 
0.9 0.8 
1. 2 2.0 
1. 2 I. 1 
1. 3 2.0 
1. 0 0.9 
1. 2 1. 7 
1. 2 I. 9 
0.9 1. 5 
1. 2 2.6 
1. 1 5.6 
0.8 I. 3 
1.0 0.6 
1. 0 0.8 
1. 4 I. 3 
1.0 I. 2 
1. 0 9.0 
0. 7 I. 6 
0.8 
1.0 1. 5 
March 1960 
Arrival time Period Amplitude 
Date Phase 
m s s m m  
eP 05 38 43.0 o. 7 1. 8 
2 eP 09 38 5 1. 6 0.5 0.3 
3 eP 11 32 09.6 I .  l 0. 9 
8 eP 16 45 58.8 
eP 17 32 3 1. 5 I .  7 2.5 
9 -iP 15 06 36.2 0.9 4.5 
I O  eP 05 1 1  18.9 0.8 I .  2 
eP 13 57 35. 7 2.0 2.0 
19 eP 17 28 4 1. 4 o. 7 1. 0 
21  cP 20 00 56.0 0.9 8.4 
22 -iP 02 39 12.5 1.2 2.0 
23 -iP 0 1 46 53.6 0.8 2.5 
27 -iP 02 0 1  25. 1 2. 1 2.3 
cP 18 06 34.6 1. 7 4.0 
-iP 18 06 34.6 1. 7 4.0 
29 -iP 12 50 27. 7 1. 5 3.5 
29 +iP 00 22 2 1. 7 I. 2 2. 1 
+iP 06 43 42.0 1.6 1. 2 
30 -iP 15 3 1  56.3 I .  2 1. 7 
- 27 -
April 1960 
Date Phase 
5 -iP 
+iP 
6 +iP 
7 +iP 
10 +iP 
15 +iP 
- iP 
22 + iP 
- iP 
24 +iP 
28 + iP 
29 + iP 
+i S 
eP 
- iP 
eP 
-iP 
-iP 
30 eP 
-···- - ------ ·- --
06 
13 
02 
13 
07 
03 
22 
15 
20 
03 
02 
02 
13 
13 
14 
19 
20 
04 
Arr ival time 
m 
23 
12 
17 
59 
05 
38 
18 
10 
39 
03 
16 
21 
28 
46 
50 
58 
45 
57 
13 
- · ---- - -- - -· 
- 28 -
Period i Amplitude 
s s mm 
30.4 l. 7 2. 1 
00.5 I. 7 I. 2 
09.6 I. 3 1. I 
00.5 1.0 2.8 
11. 8 I. 3 I. 2 
06.3 l. 6 3.0 
05.2 2.2 6.4 
12. 1 l. 4 1.0 
10. 3 0.9 I. 6 
26.9 I. 1 0.8 
08.2 I. 3 1. 7 
57.4 1. 3 I. 5 
19.4 0.8 0.5 
05.8 1. 3 0. 9 
16.0 0.8 6 r: . J  
47. 1 1. 3 1. 5 
00.5 1. 4 3.5 
15.0 1. 3 5.5 
21. 8 1 .  0 3.4 
- - ---�-- - -- ------- ---
May 1960 
Arr ival time Per iod Ampl itude Date Phase 
m s s mm 
2 +iP 09 54 11. 8 0.8 0.5 
-iP n 23 00. 1 0.6 2.2 
3 eP 08 08 13.5 0.9 3.0 
-- i P  l '.'3 34 54.4 0.6 0.8 
5 -iP 1 1  45 40.6 I. 2 I. 2 
6 -iP 02 20 46.8 1.0 1. 2 
8 -iP 05 41 26. I 0.9 3. 7 
9 c P 1B 48 50. 1 
13 - iP 07 46 34. 1 1. I 2.0 
eP 20 58 15. 1 1. 0 1. 4 
18 eP 12 56 35.6 1. 9 1. 2 
19 eP 08 22 24.0 1.0 2.9 
21 eP 10 34 07.8 3.0 7.5 
cS 42 24.3 1. 4 9.0 
eP 11 04 21. 8 0.8 3.2 
eP 13 10 28.4 I. 9 5.0 
22 cP IO 41 12. 7 ]. 4 5.0 
+ iS 43 06. 1 2.0 8.3 
23 - iP 00 14 45.3 1. 3 1. 9 
-iP 00 39 5 1. 9 1. I I. 5 
+ iS 48 36.5 I. 5 2.0 
-iP 08 18 42.6 2.0 4.3 
-iP 1 1  47 51. 2 0. 7 I. 3 
24 eP 15 56 42.6 1. 5 I. 2 
25 eP 08 44 20.4 1. 5 2.2 
26 + iP 12 04 45. 7 l. 2 1. 5 
-iP 19 44 15.2 1. 7 1. 2 
27 + iP 00 45 55.0 I. 2 0.8 
+ iP 01 09 32.5 0.8 0.9 
+ iP 23 16 39.5 I. 8 2.0 
28 + iP {)(i 16 09.9 0.9 I.() 
-iP 09 15 42. 7 0.9 2.5 
- iP 1 1  16 04.5 2.0 I. 7 
-29 -
May 1960 
Date 
29 
30 
3 1 
June 1960 
Date 
2 
3 
5 
6 
7 
8 
9 
15 
Phase 
-iP 
-iP 
+iP 
-iS 
+iP 
+iP 
+iP 
-iP 
-iP 
+iP 
Phase 
eP 
eP 
+iP 
+iP 
-iS 
-iP 
eP 
+iP 
+iP 
+iP 
-iP 
-iP 
-iP 
+ iS 
+iP 
-iP 
-iP 
eP 
eP 
-iP 
-iP 
iS 
h 
07 
08 
2 1  
07 
08 
02 
13 
16 
2 1  
h 
05 
23 
06 
19 
03 
13 
19 
01  
06 
16 
1 1  
13 
14 
19 
1 1  
16 
09 
23 
23 
Arrival time 
m 
49 
44 
33 
50 
10 
4 1  
50 
24 
29 
1 1  
Arrival time 
m 
13 
34 
07 
10 
20 
34 
35 
42 
37 
05 
33 
0 1  
06 
17 
12 
40 
36 
55 
50 
0 1  
40 
42 
- 30-
54.3 
46.3 
52.3 
04.8 
47.4 
14.8 
2 1. I 
15.0 
56.0 
4 1. 8 
20.4 
50.9 
37. I 
54.0 
4 1. 9 
27. 0 
33.6 
20.8 
43.8 
18.9 
40.0 
19. 1 
14.2 
0 1. 2 
09. 7 
0 1. I 
34.8 
55.5 
18. 7 
25.0 
46. 7 
09.3 
Period 
s 
2.3 
I. 4 
0. 7 
I. 3 
I. 3 
I. 0 
I. 7 
I. 0 
I. 2 
0.4 
Per iod 
2.4 
I. 5 
I. 6 
0.6 
1. 3 
I. 3 
I. 2 
I. 0 
I. 3 
I. 0 
2.0 
I. 1 
I. 3 
I. 4 
0.9 
o. 7 
0.8 
0.9 
Amplitude 
mm 
3.0 
I. 5 
0.6 
1. 2 
0.8 
1.4 
8.0 
3.0 
I. 3 
I. 0 
Amplitude 
mm 
1.8 
3.6 
6.0 
3.0 
I. 5 
2.5 
2.8 
5.4 
12.5 
2.5 
3.2 
8.0 
7.0 
2.5 
2.0 
2.9 
6.0 
1. 6 
4.0 
8. I 
3.6 
June 1960 
Arrival time Period Amplitude Date Phase - . � -��---- - -- -
h m s s m m  
16  +iP 03 1 1  46. l 0. 9 5 . 2 
17 -iP 05 14 31 .  I 0. 9 6 . 2 
-iP 05 33 38. 5 0. 7 2. I 
+iP 17 5 1  29. 8  0. 4 2. I 
1 8  -iP 02 44 27. 7 1 .  1 6 . 9 
19 - iP 02 49 55. 7 0. 9 8. 2 
21 +iP 1 5  1 1  59. 9 0. 9 2. 9 
-iP 21 39 19 . 3 0. 9 5. l 
22 - i P 02 09 1 8. 3 2. 5 1 . 6  
+iP 02 3 1  1 5 . 2 3. 7 4. 0 
-iP 06 20 26. 7 0. 9 4 . 9 
- iP 09 07 53. 3 2. 1 1 .  8 
eP 20 23 4 1 .  8 1 .  0 3 . 0 
23 -iP 1 2  20 37. 3 0. 9 3 . 2 
24 +iP 04 3 1  16 . 3 0. 9 2. 8 
25 -iP 02 14 33 . 0 0. 9 2. 8 
-iP 14  53 04. 8 1 .  1 3 . 0 
-iP 1 5  1 0  56. 2 0. 7 1 . 0  
iP 1 9  46 35. 2 
26 -iP 16  57 12. 8 1 .  2 I .  7 
27 +iP 17 02 05. 5 0. 7 2. 4 
+iP 17 10  27. 8 0. 9 3 . 2 
-iP 1 8  1 5  21 .  6 0. 7 3. 1 
28 +iP 1 4  1 8  44. 5 0. 8 3 . 8 
29 -iP 02 07 09. 8 0. 9 4 . 0 
eP 02 27 19 . 6 0. 6 0. 8 
eP 09 56 07. 5 0. 4 1 . 0  
30 +iP 22 20 38. 0 0. 9 3 . 6 
- 31 -
July 1960 
Date Phase 
h 
2 eP 14 
4 eP 03 
eP 20 
5 eP 05 
eP 08 
-iP 21 
i X  
6 eP 15 
eP 19 
7 -i P 14 
- iP 18 
10 cP 09 
1  eP 08 
eP 12 
13 eP 07 
15 + iP 05 
20 eP 1 () 
22 cP 17 
23 -iP 03 
+ iP 07 
25 +i P 13  
26 +iP 17 
27 +iP 1 0  
29 -iP 00 
+iP 1 6  
+ i P  15 
-iP 1 8 
31 -i P 03 
eP 03 
Arrival 
- ----�-- - --
m 
time 
18 
53 
08 
55 
16 
45 
48 
1 6  
'.-18 
57 
36 
19 
13 
08 
45 
I I 
23 
J.'j 
15 
43 
31 
19 
11 
36 
23 
59 
50 
08 
45 
-32 -
s 
57.2 
10. 8 
32.9 
47.3 
52.0 
52. 0 
47. 7 
15.4 
02.0 
10.8 
13. I 
13. 7 
26.8 
2 1. l 
21. 3 
5 1. 2 
31. 8 
'19.9 
49.4 
17. I 
34.3 
28.9 
4 1 .  6 
45.2 
39. 7 
0 1. 3 
49.6 
53.4 
36. 3 
Period Amplitude 
s m m  
1. 6 3.0 
2.6 6.0 
I. 0 2. 2 
1. 2 4. 1 
0. 7 0.9 
0.3 2. 3 
0.6 3.8 
1. 0 3. 1 
0.2 1. 0 
0. 7 2. 0 
0.6 1. 2 
0.9 1. ·1 
1. 2 4. 9 
1. 2 7. 1 
1. 4 2. I 
0. 6 3.8 
I. 0 3.0 
0.5 2.0 
0.6 1. 0 
0.5 :> . 8 
0.9 3.8 
0. 9 2 . 0 
0.9 7 .  ( )  
1. 2 20.2 
0.6 2.0 
0.8 I. 9 
0.9 3. 0 
0. 6 ·l. 6 
0. 7 4.0 
August 
Date 
2 
3 
4 
5 
6 
9 
10 
11 
13 
14 
15 
16 
21 
22 
25 
27 
-·--- ---�--- . 
1960 
Phase 
eP 22 
eP 23 
eP 00 
eP 01 
-iP 07 
-iP 05 
eP 14 
-iP 07 
- iP 16 
eP 12 
-iP 03 
-iP 05 
eP 14 
cP 22 
-iP 14 
-iP 02 
eP 13 
-iP 23 
eP 03 
eP 18 
eP 18 
eP 18 
Arrival time Period Amplitude 
m s s mm 
21 57.0 0.6 2. 1 
50 20.2 0.3 0.9 
20 56.3 0.6 I. 9 
20 43. 1 0.9 I. 7 
54 37.8 1. 5 2.8 
39 31. 4 1. 2 3. 1 
59 45. 1 I. 1 2.2 
59 13.4 1. 0 2.0 
58 48.8 0.9 2.0 
36 25.8 0.3 1.0 
OG 00.G 0.4 1. 1 
03 58. 7 12.0 
54 23.8 0. 7 3. I 
57 17.6 
4') ,J 30.6 1. 3 3.0 
59 27.4 I. 1 3.2 
02 30.2 
58 10.3 1. 3 1. 5 
51 29.0 0.9 I. 2 
02 24.3 0. 7 1. 9 
55 56.8 1. 2 1. 1 
35 25.0 
- --- -- - - -� �- � 
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September 1960 
Arrival time Period Amplit ude 
Date Phase 
n1 s rn 111 
-iP 05 47 49. 4 1. 8 3. I 
-iP 07 46 47.  '.) 0 . 8 I .  5 
+iP 09 41 04. 0 0 . 9 ·t. l 
eP 12 I 0 03. 9 0. 6 2. 0 
+ iP 20 15 00. 8 1. () I .  8 
2 -iP 1 1  04 55.6 0. 9 4 . 8 
5 eP  IO 47 0:2. 7 0 . 8 I .  (i 
-iP 1 2  1 7  '.i9. 2 0. 1- I. () 
9 + iP 1 7  57 12. l 0.4 2. 9 
10 + iP I O  56 54. 3 0. 6 · t .  8 
+ i s 11 07 3 1 .  '.) I. () I .  't 
1 1  - iP 08 Ob 17 .  ·1- I .  () t. () 
-iP 09 23 5'.l. 3 0. 't I .  2 
+iP l I 03 I 6. 7 0 . 9 4.2 
-iP 1 2  31 23. 1 0 . 9 2 . 0  
12 +iP I '
' 
,) 13 l '.2 .  0 0. G 2. () 
13 eP 22 27 58 . I 0.8 I. 6 
14 -iP 00 27 ·H. 8 I .  3 2 . 0  
+ iP 05 08 39. 8  0 .  8 6. G 
- iP 23 3 1  22. 4- 0 . 8 I. G 
l G  - iP 07 24 l I. 7 0. 5 I .  4 
- iP 11 4'.i :il l .  (i 1 .  () I. 7 
17 -iP 08 12 20 . :J 0. 2 4. 0 
- iP 13 l I :J 7. (i 0. 2 2 . l 
+iP 1 3  27 SO. 0 0. 5 I .  () 
-iP 20 08 54. b I .  ( )  2. ( )  
20 + iP ( )(J :>'.-\ :H. 7 O . R '.\. () 
- iP 03 l Ci .'i2. ( )  I .  () 5. 2 
- iP 03 17 :H. 0 0. 3 0 . 9 
21 -iP 08 ( )5  1 9. I 1. () I .  2 
23 - iP 23 l (j ( J:-\. 1 0. 8 I. 8 
26 -iP 23 02 04. 1 0. 7 l .  () 
27 +iP 02 2'.1 '.11. B 0 . 9 3.0 
28 - iP 02 27 1 4. 2  1. 2 2. 0 
-iP 08 I 0 02. 9 1. 0 I .  2 
29 + iP Ot:i Hl 01. 2 0. 7 5. () 
-iPKP 1 1  36 41. 6 O. fi 2.0 
cP 22 23 08. 8 0. 3 I. l 
:m -iP 07 46 54. 2 0. 7 l. 8 
- '.H -
October 1960 
Date Phase 
h 
- - - --- -
eP 21  
4 - iP IO 
('p 14 
6 -iP 06 
+ iP 13 
-iP 14 
-iP 16 
-iP 19 
7 +iP 20 
8 +iP 20 
9 - iP 08 
13 eP 00 
e P  06 
14 -iP 00 
eP 0 1  
-iP 2 1  
1 7  - iP 22 
:w + iP 1 1  
2 1  i P  OH 
22 iP 08 
24 -iP 04 
j p  10 
+ iP 22 
2 'i  cP 1 2  
- i P 18 
c P  19 
f'P 20 
27 ( · P ( )() 
-iP 1 3  
j p  22 
28 + i P 04 
-iP 13 
Arrival 
----
m 
45 
04 
02 
l <) 
53 
53 
'.W 
0 I 
1 4  
52 
49 
53 
15 
34 
39 
39 
56 
1 9 
57 
35 
09 
26 
40 
24 
38 
34 
47 
28 
'.18 
46 
38 
37 
t ime 
- ·"-�- -- "-- ---
s 
16. 8 
15. I 
04. 2 
32. 9 
42. t 
24. 7 
59.4 
57. 1 
07.0 
40. 6 
4 1. 4 
33. 3 
29.8 
14. 9 
52. 9 
03. 0 
09. 2 
02. 6 
45. 6 
57, (i 
08. 0 
07.2 
1 1. 3 
36. 3 
58. 7 
18. 5 
24. 0 
27. 2 
22. 6 
39. 5 
13. 2 
45. 7 
- ---- --- - - -
- '.:35 -
Period Amp lit ude 
s m m  
I .  3 4. 0 
I. 4 3. 8 
0. 4 I .  9 
0.4 5. 0 
0. 8 I. 9 
0. 8 1. (J 
I. 4 8. 0 
I. 6 2. 7 
0 . 9 I. 8 
1. 2 8.8 
1. 0 5 ') 
0. 9 I .  2 
1. 0 0. 8 
1. 2 2. 2 
0.5 I. 4 
2. 2 1 t .  0 
0. 7 2.0 
0. 8 15. 2 
0. 8 1. 2 
l .  () I 0. 0 
I. :� I. G 
0. 8 4. 2 
0. 8 2. 0 
O. G I .  ( )  
0. 4 2. 0  
I .  () I .  I 
l. ( )  I. 2 
0. 4 0. 9 
0. 9 2. 0 
0. 7 4. () 
0. 3 I. () 
I .  () 3. 0 
November 
Date 
2 
3 
4 
5 
6 
13 
14 
16 
21 
23 
24 
25 
26 
27 
28 
1960 
Pha se 
cP 
cP 
-iP 
cP 
cP 
-iP 
-iP 
+iP 
-iP 
-iP 
-iP 
- i P  
-iP 
-iP 
eP 
+ iP 
+iP 
-eP 
+iP 
-iP 
+ iP 
eP 
-iP 
- i P 
-iP 
- iP 
cP 
-iP 
cP 
eP 
-iP 
-iP 
-iP 
eP 
+iP 
-iP 
eP 
- --- -·· -- -
h 
10 
17 
19 
19 
10 
10 
18 
18 
08 
08 
15 
04 
06 
07 
14 
06 
09 
09 
16 
19 
M 
02 
04 
17 
18 
20 
22 
05 
05 
08 
09 
12 
21 
04 
14 
21 
14 
Arrival time Per iod Amplit ude 
m s s m m  
54 01. 2 0. 7 1. 8 
32 20. 7 1. 0 0. 2 
00 05. 7 1. 0 1. 0 
56 48.6 0. 3 1. ( )  
01 58.0 0. 7 1. :--i 
38 30.2 1. 0 1. 0 
()(j 34.4 1. 0 3. 0 
26 20.2 0.4 3.0 
19 43.8 0. 8 2. 1 
44 29.0 0. 2 1. 0 
10 05.4 0.5 1. 2 
57 56.0 1. () 4. 8 
26 38. 7 0.2 2.0 
34 25.9 1. () 1. 0 
18 52.6 1. 0 2.0 
50 05. I 0.3 1. 7 
40 27.0 2.0 8.0 
47 45.3 0.9 I. 2 
21 39. 7 1. () 3.8 
09 06. I 1. ( )  2.3 
4 1  49.2 0. 5 2. 0 
0 1  37.5 0. 2 0.8 
19 () I. 8 0.6 3.0 
05 15.2 0.4 2. I 
09 00.6 1. () 8.0 
24 32. 3 0.9 1. 2 
06 44.6 0. 9 l ,  2 
03 26. 0 I. 2 2. 0 
37 02.0 1.  0 l. 7 
29 12.8 0. 8 2.0 
40 38.8 0. (j 1. () 
35 28.9 0. 5 1 ') 
45 16. 2 1. ( )  2.2 
26 04.2 0. 7 l .  0 
39 09.4 I.() 1. 8 
34 54.5 1. 0 2.0 
10 33.6 0.6 2.G 
-36 -
December 1960 
Date Phase 
c P  09 
cP IO 
2 -iP 22 
3 iP 04 
+iP 1 9  
+ eP 2 1  
iX 
cP 07 
- iP lG 
5 + iP 00 
-iP 18 
- i P  18 
6 -iP 09 
9 eP 00 
+iP 03 
1 1  -iP 19 
12 + iP 10 
eP 1 1  
14 -iP 15 
18 -iP 14 
23 -- iP 09 
24 eP 04 
26 + iP 04 
30 -iP 1 1  
3 1  -iP 00 
""" .. ---- -- -- - ---- -
Arri val time 
m 
50 
52 
41 
43 
07 
07 
27 
14 
00 
07 
09 
27 
08 
39 
1 1  
05 
15 
44 
02 
32 
53 
04 
38 
17 
19 
- 37 -
Period 
s 
45.2 0.3 
53.2 0.6 
37. 7 I. () 
09.8 0.4 
27.8 0. 3 
39.5 0.5 
38.9 2.5 
03. ·l 0.8 
10. 1 I. 0 
15. 6 0.8 
33.2 0.8 
20.0 0.8 
03.4 1. 0 
34.0 0.8 
18.4 0. 7 
47.6 0.8 
44.0 0.8 
30. 1 0.3 
29. 7 0. 7 
18. 7 0.8 
30. 7 0. 7 
54. 1 I. 2 
39.6 0. 5 
00.9 0.4 
59.8 0.5 
- --- - - - --- -------
Amplitude 
m m  
1. 0 
1. () 
1. () 
15. 0 
1. 0 
1. 4 
4.0 
1. 9 
3.2 
3.0 
4.0 
7.0 
20.0 
3.0 
3. 0 
4.0 
3.0 
2. () 
5.0 
2.0 
4.0 
4.0 
5.0 
3.0 
5. () 
1961 - 1962 
Two horizontal components of HES seismograph were set by Dr. T. En>, a 
member of the 5th J ARE. 
The seismographs were operated by Mr. Z. SEINO, a member of the wintering 
party of the 5th .JARE, and were observed with the attenuation factor p= 1/5 from 
J anuary to May and with ft == 1/2 from June to January in 1962. Seismograms were 
read by a member of the National Science Museum. 
As Syowa Station was closed in January of 1962, the seismological observation 
was suspended until 1966. 
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February 1961 
--- - �--- ----
Date 
9 
1 1  
12 
20 
22 
26 
March 1961 
Date 
2 
7 
9 
IO 
13 
20 
Pha se 
i P  
-iP 
+ iS 
+iP 
+i P 
+iPN 
+iSN 
+ePN 
Pha se 
ePE 
+ iP 
eS E 
iXE 
+iPN 
+i PN 
-iP 
+eP 
---- �-·--- -·- - -
April 1961 
Date Phase 
29 + i P  
h 
02 
21 
01 
18 
22 
06 
. -- ------
h 
18 
10 
15 
16 
20 
23 
h 
09 
Arriva l time 
m 
20 
13 
22 
30 
36 
05 
15 
00 
Arrival time 
m 
'.34 
22 
32 
2 1 
42 
11 
55 
Arrival time 
m 
39 
- 40 -
s 
17. 3 
09. 1 
59.2 
45.5 
39. 1 
'.l2. G 
24. '.1 
38. l 
s 
2 1. 1 
42.5 
L1 
57. 1 
57.9 
15.8 
35. 7 
03.6 
s 
Period 
s 
1. 8 
1. 1 
0.4 
1. 9 
2.8 
1.8 
- - - - - -- - -- -· 
Period 
s 
4.0 
o. 7 
0.8 
-- - -- -- ------- ·---- - -
Period 
s 
Amp l itude 
m m  
1. 0 
l .  0 
4.0 
2. 5 
2. 1 
1. 1 
- --�-- ---·--
Amp litude 
20.0 
1.2 
2.2 
----- -- -- -
Amp litude 
mm 
·-- · - ----- --- ----- --- -
1.3 3. 1 
May 
Date 
6 
8 
10 
1 1  
1 3  
15  
1 7  
1 8  
22 
24 
26 
June 
Date 
7 
8 
1 3  
1 6  
1 8  
20 
2 1 
24 
26 
27 
29 
30 
1961 
··- - - --- . 
1961 
Phase 
- iP 
- iP 
+eP 
- iP 
+iP 
- iP 
- iS 
+ iP 
-ePN 
- iP 
-ePN 
+ e SN 
iXN 
+eP N 
eP 
-
Phase 
+ iP 
+iP 
+ ePE 
- iP 
+iP 
iXN 
eXN 
- iS N  
+ iP 
+ iPN 
+eS N 
+iPN 
+cPN 
iXN 
iP 
- iP 
- eP 
- iP 
+ iP 
+iP 
-eP 
- --- ------ - -- -------
h 
23 
1 9  
1 8  
08 
14 
19  
20 
2 1 
19 
17 
17 
1 8  
1 1  
h 
05 
23 
14  
15  
2 1 
22 
1 0  
1 4  
22 
08 
06 
1 6  
1 9  
15  
08 
09 
2 1 
·-·------ - - - -- -
Arrival time 
m 
26 
35 
50 
48 
30 
51 
0 1  
35 
49 
27 
44 
55 
00 
50 
Arrival time 
m 
03 
4 1  
26 
56 
50 
00 
55 
06 
1 5  
22 
39 
40 
36 
52 
47 
07 
1 2 
35 
20 
- 4 1  -
s 
06. 3 
1 0.4 
00.0 
52. 0 
50. 1 
56.6 
59. 6 
39.5 
19 . 3 
0 1 . 1  
56 . 2 
14. 1 
44. 7 
33 . 2 
50. 8 
s 
1 6. 7 
28. 9 
43. 1 
10 . 0 
13 . 7 
33. 9 
32. 0 
4 1 . 0 
29. 5 
18. 0 
1 9 . 3 
5 1 .  2 
02. 3 
09. 3 
32.0 
08. 9 
22. 0 
18 .  8 
09. 6 
50. 2 
10 . 4 
-- - --··-- ----
Period Amplitude 
s m m  
1 . 0  I .  9 
0. 9 0. 5 
1. 5 I. 0 
1 .  4 1 . 0  
0. 9 0.5 
I .  3 I .  2 
I .  4 2. 9 
1 .  7 4. 0 
3. 3 5 . 0 
1 . 0  0 . 2 
- -- ��- --- -··-·----
Period Amplitude 
s m m  
l .  8 1 .  3 
2. 8 2. 9 
2. 5 1 .  0 
1 .  1 I .  5 
1 .  3 2. 5 
3. 5 3.5 
2. 3 2 . 0 
0. 7 0 . 2 
1. 5 0 . 3 
2. 1 1 .  9 
0. 5 0 . 5 
1 .  6 3 . 0 
0. 6 0 . 9 
I .  4 1 . 0  
I .  2 I .  2 
I .  5 2.0 
0 . 6 2 . 0 
. - ------·----· -
July 1961 
- ---------- --·- --- ··- ---
Date Phase 
-iP 
-eP 
eX 
2 -iP 
-eP 
3 +iP 
+ iP 
4 - iP 
5 - iP 
-iP 
+ eP 
6 -iP 
eP 
ePE 
-iP 
e S N  
7 + iP 
iX 
+ e S E  
-iP 
-iP 
8 -iPN 
+ e S N  
+ ePN 
9 + iPN 
+ i S N  
10 +eP 
-ePE 
11 -iP 
-iP 
+ iP 
Arrival time 
- --------------- ---- -
h 
13 
22 
08 
17 
0 1  
15 
20 
02 
02 
19 
03 
13 
16 
22 
13 
15 
22 
15 
22 
04 
I I  
1 5  
06 
09 
18  
- -- - -----·-- --- -
m 
23 
11 
12 
57 
00 
56 
02 
06 
36 
3 1  
31 
32 
20 
36 
0 I 
12 
23 
24 
34 
40 
31 
4 7  
53 
00 
0 1  
11 
42 
50 
04 
44 
47 
- 42 -
s 
----- ---- ---- --
C6. 7 
54.9 
34.4 
52. 7 
17. 7 
1 3. 1 
3 1.  4 
40.0 
39.9 
45.6 
27. 1 
56. 7 
57.4 
08.3 
56.2 
13 
48.9 
04.4 
38.8 
46.6 
59.6 
06.5 
03. 7 
IO. 5 
52.9 
38.4 
3 1. 2 
57.2 
48.3 
21. 1 
20.8 
Per iod Amplitude 
s m m  
- - ----- ---------·-·- -
1. 6 
0. 7 
2. I 
I. 3 
2.0 
I. 3 
l . 3 
2. 3 
I. 7 
0.9 
1. 0 
1. 3 
I. 8 
1. 5 
2.2 
l. 0 
l. 2 
l. 9 
l. 5 
1. 6 
I. 5 
1. 5 
3. I 
1. 0 
1. I 
I. 0 
I. 3 
0. 7 
8. '.1 
I. l 
2.0 
I.() 
2.0 
0.9 
2.0 
3. I 
2. 1 
1.0 
I. 0 
2.0 
25.0 
2.0 
12.0 
I. 2 
5.0 
5.0 
7. 0 
5. {) 
I. 7 
2.9 
5.0 
2.0 
I. 0 
2.0 
2.0 
2.0 
----· -· ---- -- --- ·-·-
July 1961 
Arrival time Period Amp litude Date Phase 
m s s mm 
13 -iP 21 09 17.9 0.8 2.0 
+iP 21 36 53.5 
iXE 37 52. 7 I. 3 :3.0 
14 +iP IO 42 02.5 I. 3 0. 9 
15 +iP 14 06 36.8 l . O 2.0 
-i S N  15 49.5 I. 5 I. 5 
16 -eP 13 55 57.6 1.0 2.0 
+ i S  14 13 54. 7 I. 6 2.0 
-eP 19 22 42.0 1. 6 2.5 
+iP 20 11 33.3 I. 7 2.0 
-iP 21 28 17. 7 I. 2 2.6 
18 +ePE 14 22 43. 7 I. 5 2.0 
19 +ePE 03 56 26.2 2.2 7.0 
23 +iP 14 16 14. 1 I. 7 5.0 
+iP 15 42 50.8 1. 4 6. l 
-iP 22 03 42.9 
25 -iP 18 52 14.2 1.6 3.5 
26 +iPE 09 29 41. 8 I .  4 4.0 
-iPE 19 51 55.2 I. 2 5.4 
28 -iP 01 18 46.3 I. 2 I. 5 
+i S N  29 12.5 2.9 8.5 
+ePN 13 33 29.0 I . () 2.0 
+e S N  43 55.0 3.3 I. 0 
29 -iP 16 39 47.4 I. 7 '7. 5 
+i S N  50 03.0 2.6 2. l 
31 -eP 23 44 31. 8 I. 3 2. 7 
- 43 -
August 1961 
Date Phase 
I 
- iP 05 
I 
-i S E  06 
- i P  07 
-iS N  
- iP 10 
-c S N  
2 -cP 03 
+ eP 10 
5 + iP 09 
6 + iP 04 
7 + iP 1 2  
- iP 17 
8 -iP 1 2 
- i P  20 
-eP 23 
9 - i P  16 
11 + iP 10 
- iP 11 
-eP 16 
- i S E  
+ iP 22 
+ i S N  23 
1 4  -cP 02 
+ iP 18 
- i P  23 
+ i S E 
15 -iP 18 
16 -iP 03 
-eP 16 
Arrival time 
-· �� 
Ill 
52 
03 
27 
32 
10 
15 
37 
34 
39 
34 
34 
09 
38 
38 
50 
14  
37 
17 
10 
14 
49 
00 
27 
59 
41 
51 
52 
45 
26 
- 44-
s 
56.2 
58.8 
22.0 
15.fi 
'.19. 2 
49.2 
45.8 
15.9 
40.9 
57.3 
28.8 
51. 9 
14.3 
26.0 
11. 4 
57. 1 
33.9 
15.9 
49.6 
19.4 
56.2 
12.5 
28. 7 
18.3 
10.4 
23.6 
!i3. 0 
32.4 
39.9 
Period Amplitude 
s mm 
2.2 7.5 
2.4 4.0 
l. 0 5.0 
2.5 7.0 
0. 6 1. 5 
3.2 6.0 
1. 0 4.2 
1. 3 0.9 
I. 9 5. 7 
1. 7 0. 9 
1. 2 3.3 
1. 2 3.0 
1. 3 5. 1 
0.9 1. 1 
1. 5 1. 2 
l.  4 1. 8 
1. 2 3.5 
1. 2 8.2 
3.6 1 4.2 
1. 6 1. 7 
3.6 9.0 
1. 1 1. 5 
1. 7 3.8 
1. 0 3.0 
I. 9 3. 9 
1. 3 3.9 
3.8 
1. 3 2.9 
August 196 1 
-- - ----- -
Date 
17 
18 
19 
20 
21 
22 
23 
24 
28 
29 
3 1  
Phase 
+ cP 
-cP 
+eP 
-iS 
+eP 
-iP 
+iPE 
-iS E 
+ iP 
+ iP 
-eP 
+iP 
-iS 
-iP 
+iS E 
-iP 
+iP 
-iP 
+ iP 
+ iP 
-t iP 
+ iP 
+iP 
+ iS 
+ iPN 
-------- -- --- - - -- ------
- --- ----- - ·- - ----
Arr ival 
01 16 
05 15 
22 05 
07 
04 01 
11 12 
05 21 
30 
15 30 
16 13 
02 12 
05 46 
48 
16 19 
16 30 
09 12 
12 11 
20 40 
06 40 
19 38 
20 39 
21 56 
02 00 
09 
03 18 
time 
- - -- -- - ----- --- --- -- -- ---- -
- 45 -
Period Amplitude 
s s mm 
20.0 I. 6 3.0 
2 1. 8 0.8 I. 7 
28.3 0.8 I. 0 
58.0 1. 0 5.0 
53.0 I. 4 1.0 
57.8 1. 2 5.0 
32.2 
57.2 1. 8 8.0 
56.2 1. 5 1 .  8 
07.2 0.9 4.9 
59.2 1. 6 2.0 
11. 4 I. 4 3.2 
18.5 1. 8 10.0 
48. 9 1. 5 3.5 
02. 7 2.5 1.0 
24.6 2.4 5.5 
01. 1 0.8 3.0 
01. 0 I. 5 2. 1 
29.0 
40.5 2.2 5.0 
42. l I. 7 I. 4 
32.8 1. 2 2.8 
22. 1 
01. 3 
23.2 1. 8 4.5 
September 1961 
Date' 
2 
3 
4 
,1 
6 
8 
IO 
l 1 
12 
13 
M 
17 
1 8 
19 
20 
22 
2'.) 
25 
26 
27 
28 
·- ----- - - -� - ----- -
Phase 
-iP 
-cP 
- iP 
+iP 
+ cP 
-iP 
- iP 
- eP 
-i P 
j p  
i SN 
iP 
-i SN 
+ iP 
-iP 
- iP 
-iP 
j p  
-iP 
-iP 
-iP 
cSN 
+ iP 
+ iP 
+ eP 
- iP 
i P  
- i S 
-iP 
+ i S E 
+ iP 
- eP 
- iP 
-iP 
+ eP 
-iP 
+iP 
-iP 
i S  
+ iP 
--- ----- - - - - --- ------ - -
1 1  
17 
09 
IO 
03 
1 1  
1 1  
22 
l .'i  
1 1  
04 
05 
1 1  
15 
18 
14 
23 
00 
05 
19 
2 1 
1 1  
18 
23 
()'.-) 
2 1  
19 
1 9 
2 1 
08 
22 
08 
06 
1 2 
05 
Arrival time Period Amplitude 
n1 s s m m  
0 1 32. :) I. 6 2.5 
10 54. 0 I. 8 I .  5 
13 30.0 0. 9 2.9 
09 0 1. 4 1. 4 7.9 
27 28 . 8  2. 0 2 . 9 
54 37.6 2. 9 5. 5 
55 53. 7 l. 1 1 2. I 
49 22. 6 0. 9 I .  8 
43 1 6.5 I. 5 3. I 
'.)2 4 1. 9 
37 42.6 
:,6 08.6 
04 54. 't 2.2 14. 0 
53 26.2 I. 5 4.0 
52 34. I I. 4 0.9 
20 56.3 0. 9 3.0 
57 33. 7 I. 1 2. I 
49 38. I I .  3 -1.9 
29 1 1 . 3 0. 7 4.5 
15 28.4 l. 5 2. 7 
35 13. I 2. 4 3.5 
40 1 1. 7 
29 20. 4 l. 8 7.0 
'.)2 1 9.9 I. 3 4.0 
1 8  16. 8 l. 3 l. 2 
35 05. 4 2.0 3 .  7 
()(j 35. I 
1 5  30. I 2. 0 3 . 2 
40 26.5 l .  () 3 .  () 
45 05. 6 3. ,') 8. () 
16 '.i2. 2 l .  8 I .  2 
Oli 0 1 .  6 I. 0 4 . 8 
35 50. 5 0. 7 l. :) 
28 22. 9 I. 3 2 ') 
28 06 . .  1 I. 7 l. 8 
2 1  1 5.9 0. 7 l .  () 
·16 03. 8 I. 2 10. '.1 
13 1 9 . 4 2 . 4 l I .  0 
18 08.0 
05 48 . 2 1 'J 8.0 
- 46-
October 1961 
Date Phase 
2 - cP 
-iP 
8 -iP 
+ c s 
9 + iP 
1 1  + iP 
+ eP  
1 2 -iP 
13 + cP 
iP 
+ iP 
16 + iP 
+ e SN 
18 + eP 
-iP 
iP 
19 -iP 
- eS 
-iP 
23 + iP 
-cP 
i X  
24 + i P  
25 - eP 
cP 
26 + eP 
+ iP 
i X  
i S  
-i P 
28 -iP 
+ iP 
29 + i P 
- c P  
:;o -eP 
iP 
- - ----- - - -- · - --·--
h 
05 
17 
23 
24 
03 
00 
10 
05 
08 
I() 
17 
04 
00 
17 
18 
I I  
19 
00 
14 
07 
12 
14 
05 
15 
1 9  
14 
22 
06 
09 
02 
17 
-· - --- · ·-·- - · - --- - · -
Arrival time 
m 
49 
14 
54 
04 
28 
41  
51  
05 
23 
52 
40 
32 
36 
22 
02 
20 
29 
37 
34 
14 
52 
56 
49 
16 
33 
2 1 
39 
49 
4-0 
:i9 
57 
01  
32  
36 
46 
- 47 -
" ·- ---- ··· -··· -···-·--·· -
s 
06.5 
04. 1 
24.6 
44.0 
14. I 
36.4 
0 1. 5 
:a . o  
55.8 
57.8 
40.3 
26. 7 
37. 0 
00.4 
25. 7 
57.4 
28.4 
4-4.0 
48. 1 
48.9 
47.0 
-rn. I 
13.8 
40. 7 
09.3 
36.6 
06. 7 
15.6 
03. 0 
4.'i. I 
32. 8 
22. 5 
1 1.0 
15. 3 
18. 3 
42.4 
Period 
s 
I. 8 
I. 3 
I. 8 
I. 5 
I. 8 
I. 4 
I. 0 
0. 8 
I. 4 
1. 2 
1. 3 
1. 8 
0. 7 
1. 3 
I. 8 
I. 4 
I. 9 
2. 1 
2.4 
2.4 
l. 6 
0. 8 
I . 0 
I. 8 
0. 7 
: l. 8 
3.5 
2 .. "> 
I. 4 
I. 2 
I. 0 
2.0 
2.8 
0. 7 
Amplitude 
m m  
4. 0 
6.0 
8.9 
2.5 
I. 2 
5.3 
0. 8 
0. 7 
4.0 
3. 2 
I. 5 
7.0 
0.9 
3.0 
10. 0 
3.0 
6 " . J  
4.0 
I .  5 
3 . 0 
4. () 
0. 5 
2.0 
4.0 
0.8 
26. 2 
4. :i 
6.0 
5.0 
I. I 
I. () 
l .  5 
2. 7 
I. '.1 
November 1961 
Date Phase 
2 +eP 
3 -iP 
4 -iP 
6 -iP 
iP 
+ iP 
7 -iP 
-iP 
-iP 
8 -iP 
-eP 
-iP 
9 -eP 
+iP 
-iP 
10 +iP 
iX 
+iP 
+iP 
+i s 
+eP 
12 +iP 
-iP 
-iP 
14 +iP 
-iP 
- - -- - - -- - - -
Arrival time 
h 
03 
2 1  
03 
00 
05 
15 
00 
12 
2 1  
1 1  
19 
20 
0 1  
04 
18 
02 
1 i 
18 
23 
02 
10 
18 
12 
2 1  
- -------··-
m 
18 
57 
58 
05 
42 
06 
5 1  
07 
2 1  
0 1  
2 1  
47 
2 1  
1 1  
49 
20 
44 
12 
14 
55 
26 
25 
23 
50 
5 1  
- -- --- -- - -
- 48-
s 
57.6 
09.5 
03.2 
56. 7 
13.4 
49.0 
42.4 
12.8 
14.6 
4 1. 6 
23.9 
14.0 
36. 1 
15.0 
37.5 
00.3 
25.5 
43.8 
47.5 
54. I 
44. 4 
27.2 
14. 1 
54.8 
1 9.9 
09.9 
�-- - ···· - --- -·-- -· 
Period Amplitude 
s 
1. 4 
1 .  8 
1. 0 
1. 6 
0. 8 
1 .  0 
1 . 8 
1.0 
I. 0 
I. 2 
I. 7 
I. 0 
1. 5 
1. 1 
I. 5 
I. 4 
0.8 
I. 8 
1.  2 
0.8 
1. 7 
I. 3 
I. I 
0.6 
I. I 
-·--- ------- ---- ---- . -
m m  
2. 1 
2. 1 
2.5 
2.0 
3.0 
3. 1 
3.9 
I. 5 
3.0 
1. 9 
2.9 
1. 1 
6. 1 
2. 1 
4.0 
3. l 
0.9 
6.0 
9.0 
1. 1 
6.8 
3. I 
4.0 
5.0 
3.5 
November 
Date 
15 
16 
17 
18 
19 
22 
23 
25 
27 
29 
30 
1961 
--·--- ·-- --- --
Phase 
+ iP 
+eP 
+iP 
-iP 
+iP 
+i SKS 
- i S 
+ eP 
- iP 
+ iP 
-iP 
- eP 
+iP 
-iP 
-eP 
iP 
+ es 
-iP 
- iP 
-iP 
- - -- - -- -- .. - -- ---------- - ·--
Arrival time 
m 
07 36 
00 58 
22 30 
1 1  29 
22 34 
44 
12 28 
15 12 
16 19 
20 51 
14 32 
13 17  
14 24 
22 21 
02 00 
04 
17 23 
09 36 
10 29 
- 49 -
Period Amplitude 
s s m m  
26. 7 2.3 2.8 
05. 7 1. 4 I. 3 
05. 1 1. 3 3. 5 
05. 1 1. 7 5.9 
32. 0 0. 9 10.5 
40. 5 2. 1 2.5 
59. 9 2. 3 4.5 
18.4 0. 7 1. I 
20. 4 1. 1 I. 0 
21. 1 2. 2 3. 1 
24.9 1. 5 I. 1 
45.8 I. 7 4. 3 
59. 4 I. 4 4.0 
27. 6 1. 4 3.4 
05. 0 I. 7 2. 1 
27.3 2.0 
56. 1 I. 4 0. 9 
31. 1 0. 9 4. 5 
13. 7 1. 9 5. 5 
01. 7 I. 2 I. 0 
- - ------- -- -
December 1961 
Date  
3 
5 
G 
9 
1 1  
13 
14 
16 
1 7  
20 
24 
25 
26 
27 
28 
29 
30 
Phase 
---- ---- - -
+ iP 
+iP 
+ iP 
+ iP 
-iP 
-iP 
- iP 
+ iP 
+ iP 
-iP 
-cS 
-eP 
-iP 
+ iP 
+ eP 
-cS 
+ cP 
+iP 
-cP 
+ eP 
+ iP 
+iP 
+ iP 
+ iP 
+ iP 
+ iP 
+ iP 
-iP 
-··--- -- ---- -
07 
12 
l'.1 
1:-1 
16 
o+ 
(H 
1 1  
20 
20 
12 
07 
10 
21 
13 
02 
23 
08 
(H 
06 
02 
16 
23 
22 
00 
00 
Arrival time 
I 
Period Amp litude 
- -- --- ---
m 
54 
16 
I 0 
47 
59 
1 1  
37 
27 
0 1  
40 
43 
02 
23 
1 1  
44 
50 
39 
53 
53 
13 
36 
22 
27 
58 
58 
'.10 
08 
59 
--- - - -
- 50 -
s mm 
1 1. 0 1. 2 4. () 
20.4 2.3 5. 5 
'.l4. () I. 0 6. 0 
54. 0 I. 0 2. I 
0:i. 5 I. 0 I .  7 
28.2 l .  4 9. 9 
09. 3 I.() 4. 9 
56.B 2.3 3.5 
1 G. 0 I .  '.3 3. 9 
39. 5 
32. 7 0. 7 2.0 
12.6 2. 3 3. 5 
25. 8 I . 8 3. I 
43. 0 I. 9 2.0 
32.0 1 . 6 3.9 
44. 2 2.4 5. 0 
15. 5 1. 8 3. 2 
09. I 2. 7 :J. 7 
44. 1 I .  8 (i . 0 
36.8 2.5 6. 0 
00. 2 
59. 2 1. 8 7. 7 
35. 2 I. 3 '.2. 5 
15.2 2. 7 3. 5 
4 1. 6 I. 5 5. I 
20. 0 4. 3 4. 8 
46.3 
14. 7 3. I 4.2 
--- ----�--·---·-·-- --- ---- ·-·------
January 1962 
Arrival time Period Amplitude 
Date Phase 
m s s m rn 
+ iP 05 35 46.2 I. 5 3. 5 
2 + eP 12 42 32.9 I. 4 I. 5 
-iP 23 18 '.H. 2  I. 2 3. 5 
3 + eP J I  '.33 39.9 0. 8 2. 9 
- (· P 18 1 :1  0 1 . 3 I. 1 2.5 
4 + iP 00 32 48. 3 2.2 3.5 
-iP 05 53 33.8 I. 2 2. 1 
- iP 08 17 58.3 I. 5 5. 5 
5 + cP 00 36 42.6 2.5 3.5 
-iP 12 04  13. 2 J .6 3. 1 
+ eP 1 4  43  48.0 I. 8 I. 5 
8 - eP 0 1  19 03.4 I. 6 I. 9 
+ iP 05 55 1 4.8 I. 0 2. :i 
9 iP 09 :i i :i5.8 I. '.1 3. I 
+ iP l'.l ()() 03. 6  2. 5 "L o 
-5 1  -
1966 
Syowa Stat ion was reopened in January of 1 966 and seismological  observation 
was begun in February. 
The HES seismographs of three components were reset by Dr. H. HoTTA and 
l\fr. E. INBE, members of the 7th JARE, and were operated also by Mr. E. bBE. 
Seismographs were observed with  µ =1/5 from February 15 to May 1 4  and with 
.u= 1/2 from May 15 to January 24 in 1 967. 
Seismograms were read by a member of the National Science Museum. Earth­
quakes with magnitude larger than 5.5 were l isted in this bullet in. 
- 53 -
February 1966 
Date Phase l h 
22 + i P E  18 
March 1966 
Date Phase 
4 -e P N  00 
8 - i P  20 
i X  
17 + i P N  16 
April 1966 
Date Phasc 
+ i P 03 
+ iS N  
10 - i P E  16 
22 -i P E  03 
- ePKPE 12 
-- - --- --- ------ -
Arrival time 
rn s 
18 36. 4 
Arrival time 
n1 
09 56.8 
57 59.0 
58 40.8 
02 07.4 
Arrival t ime 
rn s 
38 53.0 
43 22.8 
47 05.2 
17 0 1. 7 
23 04. 9 
- 54 -
Period 
s 
l .  () 
Period 
s 
2. 2 
1. 8 
0.9 
·· ··· - - - - -------
Period 
s 
2.2 
1. 4 
0. I 
3.0 
----- - - -
Amplitude 
rn n1 
5.0 
Amplitude 
m m  
2. I 
I .  8 
2.0 
·· -- - ----
Amplitude 
m rr1 
3.3 
3.5 
2. 0 
I. 8 
"� " 
May 1966 
Arrival time 
Date Phase 
m 
11 + i P 03 55 
+ i P P  56 
- e s 04 00 
+ i PKP 14 37 
15 + i PKP 15 05 
17 + i P 1 7 08 
+ iPcPE I 08 
- i P P  10 
+ i SN 16  
19 - i PKP 07 26 
22 - eP 03 05 
25 + i P 08 41 
+ ePP 44 
- i SN 51 
+ i P 12 19 
i P  13 29 
+ i s 37 
-55 -
s 
29. 7 
29.6 
30.0 
07. I 
54. 7 
03. 3 
50.9 
10. 4 
00. 7 
2 1. I 
14. 7 
28. 2 
47.9 
42.6 
25.6 
55. 0 
24.4 
Period 
---·- ---- -
s 
0.8 
0.6 
I. 4 
1.0 
I. 2 
1 .6 
I. 6 
2.2 
0.6 
l. 8 
1. 6 
2.0 
2.0 
1. 0 
2. 1 
5.2 
Amplitude 
m m  
8.0 
I. () 
I. 9 
4.8 
I. 4 
2.0 
2.4 
2. I 
l. 6 
3.0 
5.5 
4.0 
3. 0 
2. 0 
3. 5 
2.0 
. .  - - - - -- -- ·--------
June 1966 
Date 
2 
6 
7 
13 
16 
21 
22 
27 
29 
Phase 
+iP 
+iP 
- iP 
+ iPP 
+ iS KS 
+ iP 
- eP 
eX 
+ iP 
+ iP 
+ iPP 
+ iPPP 
+ iS 
+ iP 
- iPKP 
iP 
- iS 
-iPE 
- iPN 
-iSN 
+iP 
-eS 
July 1966 
Date 
4 
10 
11 
21 
27 
- - - - - --"- - ---
Phase 
- iPKP 
-iPP 
+iP 
- iS 
+ iP 
+iP 
+iP 
- iPP 
-iS 
h 
07 
01 
08 
01 
14 
07 
18 
20 
23 
20 
11 
11 
21 
22 
h 
18 
10 
22 
18 
05 
Arrival time 
m 
17 
58 
01 
05 
12 
12 
13 
16 
45 
21 
25 
27 
31 
43 
26 
40 
49 
05 
14 
23 
59 
10 
Arrival time 
m 
45 
49 
21 
31 
58 
44 
00 
03 
10 
- 56 -
44. 5 
33.8 
27.0 
3B. 0 
07.2 
16.0 
36. 7 
32.6 
40.5 
13. 1 
05. I 
14.3 
20.9 
49.9 
02.2 
26. 7 
53.5 
40.0 
20. 1 
48.3 
48.5 
43.2 
29.2 
37. l 
27. 7 
10.5 
46. 7 
17.4 
35.3 
22. 7 
07.9 
Period 
1. 4 
1. 2 
1.6 
2.6 
4.0 
2.0 
2.5 
2.5 
0.9 
1. 0 
2.0 
1.6 
1. 6 
0.8 
0.6 
2.3 
3.0 
2.2 
2.0 
3 , 4 
Period 
2.0 
1. 2 
1.8 
2.0 
2. 7 
1.2 
2.4 
Amplitude 
m m  
2.8 
2.2 
3.6 
3.2 
13.8 
2.0 
3.5 
4.0 
1 .  5 
7.6 
4.1 
5.4 
2. 7 
2.0 
1. 0 
3.0 
2.0 
4.0 
3.6 
3.0 
Amplitude 
m m  
2.2 
5.6 
5.2 
1. 2 
3.4 
11. 2 
2.0 
4.8 
August 1966 
Date Phase 
-iP 
+iP 
-iPP 
7 -iPKP 
- iPP 
-iPPP 
8 -iP 
10 -iP 
-iS 
1 1  + iP 
16 + iP 
18 +iP 
+iPP 
-iS 
20 -iP 
2 1 +ePN 
22 cPE 
-iS 
24 +iPN 
iX 
-iS 
26 ePN 
eS 
28 -eP 
-iS 
+iPN 
-iSKS 
29 +iP 
-iPP 
" -- -�- --------- · -
- ·---·---· 
h 
--·-- - - ----
23 
21 
02 
10 
05 
05 
18 
1 4  
21 
05 
17 
18 
07 
09 
07 
10  
13 
Arr ival time 
m s 
05 00.0 
16 
20 
32 
37 
40 
08 
13 
24 
25 
22 
45 
49 
52 
07 
14 
54 
04 
29 
30 
38 
19 
29 
40 
49 
15 
25 
18 
20 
-- - - --- ---- - ----
-57 -
54.3 
57.3 
52.5 
00.9 
34.0 
38. 1 
46.4 
04.0 
32.0 
·10. 3 
46.3 
37.3 
12.2 
28.0 
0 1. 0 
29. 1 
45.7 
07.0 
04. 7 
52.8 
10.0 
36.0 
42.0 
45.6 
28.0 
14.0 
24.3 
10.5 
Period Amplitude 
s mm 
I. 2 2.6 
2.0 3.0 
1.4 2.4 
2.0 2.4 
1. 4 4.3 
2.0 2.6 
0.8 3. 7 
10.0 
0.8 I. 2 
1.6 6.0 
I. 4 5.3 
0.8 2.0 
2.0 10.0 
1. 6 I. 6 
1. 2 1. 6 
I. 6 2.4 
2. 7 6.5 
I. 2 1.0 
I. 6 5.0 
3.8 5.8 
1. 4 I. 2 
I. 4 3.4 
1.2 2.9 
0.8 I. 8 
2.0 I. 4 
September 1966 
Dat e  Phas e 
12 - iP 
1 3  -iP 
14 -iP 
18 -iP 
20 +iP 
23 +iP 
29 +iP 
+e s 
--------� --- - - -
October 1966 
Date Phas e 
7 -iP 
i S  
8 +iP 
11 -eP 
12 -iP 
16 -iPN 
+i s 
26 +iP 
27 -iPP 
h 
- -- -- -------
11 
23 
23 
18 
09 
18 
02 
03 
h 
16 
00 
06 
00 
13 
18 
14 
--
1
-
Arr iva l  time 
m s 
40 51. 9 
06 24.0 
24 31. 9 
04 09.5 
29 50.6 
31 46.0 
56 39.0 
06 43.0 
Arrival time 
m s 
07 19.2 
17 21. 6 
25 18. l 
31 42.0 
18 21. 8 
01 44.0 
06 43. 7 
41 28.4 
39 45. 0 
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Period 
s 
. --- -·-·---- -- ------
I. 6 
I. 4 
l. 2 
l. 8 
I. 0 
0.8 
I. 2 
2.0 
Per iod 
s 
3.9 
1. 2 
2.0 
I. 4 
I. 2 
1. 4 
I. 8 
Amp l it ude 
mm 
1. 4 
2.2 
3.2 
3. 8 
2.8 
1.4 
l. 7 
3. 2 
Amp litude 
mm 
12.0 
3.6 
3.4 
I. 8 
1.6 
2.2 
3.8 
November 
Date 
5 
IO 
12 
22 
23 
26 
27 
----- - - - ---- - -- - -- -
December 
---·-- - --
Date 
2 
10 
14 
16 
20 
21 
23 
28 
- --
--
--- ·
-
-
1966 
Phase 
+ i P  
+eP N  
-e s 
+ i P N  
+ i S 
-ePN 
+ i s 
+ i ScS 
+ i PN 
-e s 
+ i P 
+ i PKP 
1966 
Phase 
i PN 
+ i S 
+ i P 
- i P 
- i P N  
- i SN 
eP 
eP 
+ i s 
- i P 
-i S 
-i P 
-i S 
-i ScS 
- i P N  
. 
-
--
-
----·--- -
h 
02 
03 
12 
07 
02 
02 
20 
h 
05 
09 
18 
21 
21 
12 
09 
16 
08 
Arrival time 
. ---- -·---- - ·-· 
rn 
20 
13 
21 
01 
11 
07 
12 
17 
32 
42 
29 
32 
-- ·----- - --�-
Arrival time 
m 
- -------- ----- --- -
09 
19 
45 
21 
20 
31 
16 
36 
44 
04 
14 
02 
12 
13 
29 
- 59 -
Period Amplitude 
s s m m  
36.9 2.0 3.3 
11. 5 2.0 3.0 
50.5 1.6 l. 8 
53.2 0.8 3.4 
22.3 1.6 l .  8 
20. 1 0.8 1. 3 
00.3 3.4 2.5 
47.3 2.8 8.4 
01. 0 I. 4 1. 8 
23.2 2.2 2.2 
44.3 I. 2 3.3 
46.2 1. 8 4.0 
.. -------- ---· -
-- ···--- --- -- · ··--- ---- --··-�---
Period 
s s 
40. 7 2.4 
58. 0 4.0 
20.2 I. 0 
24.0 2.0 
42.3 I.6 
26.2 2. 6 
14. l 2.2 
12.4 
23.0 3.0 
05.2 
03.0 2.8 
16.8 
40. I 4.3 
38.3 2.8 
36.2 
Amplitude 
m m  
·-------· · ·---- ---
-14. 0 
8.2 
4.0 
l.0 
2.5 
4.0 
3.6 
6. l 
5.0 
10. l 
6.0 
1967 
A new seismological room was built and a three-component long period seismo­
graph was set at Syowa Station. Then the regular seismological observation was 
started on the 1st of March. The seismographs ,vere operated by Dr. K. KAMI­
NUMA of the 8th JARE. Seismograms were observed with fl = 1/5 from March to 
May and with µ =  1/2 from June to December. The reading data were sent to 
USCGS throughout the wintering period. 
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March 1967 
Date Phase 
ePE 22 
'.) cPE <H 
5 iPE 06 
7 +ePE 21 
iPE 07 
+ iPE 19 
8 c P E  01 
eP 07 
eP 08 
+ iP 08 
eP 13 
iX 
eP 14 
+ iP 22 
9 cP 09 
cP 11 
+iP 20 
+iP 21 
eP 2 1 
iX 
1 1  eP  00 
1 2  +i P 02 
iX 
iP 03 
c S  
+eP 1 1  
-eP 18 
cP 17 
cPE 19 
+ iP 2 1 
Arrival t ime 
m s 
3 1  3:i.O 
:iO 29.4 
37 42.0 
45 10.3 
56 05. l 
22 2G.6 
05 12.0 
38 13.0 
1 2 38.5 
23 19.6 
49 46 
50 09.0 
28 05.0 
26 3G.O 
56 41 
54 26.3 
08 55.0 
07 11. 0 
48 5 ,'l. () 
49 1 6.4 
02 34.5 
13 28.5 
43.6 
18 20.3 
2:i.O 
0 I 1 8  
05 48. 4 
53 2::i 
05 ,t7. 5 
33 2C).0 
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Period 
s 
0.9 
I. 0 
I .  0 
l. 0 
0. 7 
0.8 
0.6 
1. 0 
I. 0 
0. 8 
I. 0 
I. 0 
· · - ·-- - ---- ---�-- -
Amplit ud e  
m m  
0.5 
I .  2 
2.2 
4.5 
0.8 
2.0 
2.6 
l. 4 
4.5 
1. 8 
3. :i 
3.0 
- - ---- ---··-�- ·-
March 1967 
Arrival time Period Amplitude Date Phase 
m I s s m m  
12 eP 21 46 27 
iP 22 22 40.2 
eS 44.5 
13 j p  16 17 05. I 
1 4  eP E m 01 41 
eP E 19 56 % 
15 eP 16 52 3 1  
eP N 17 29 28 
eP 21 00 52 
1 6  eP 23 25 07 
17 eP 22 47 52 
l B  eP 01 26 06.5 
eP 16 47 10.0 
1 9  j p  01 23 11. 0 
- c s  33 2 1.  0 l, 8 9. 0 
eP 04 21 01. 5 
21 cPN 06 59 32.5 
- iP 11 '.�7 13.5 I. 1 -4. 2 
iP 20 34 12.6 
i S  17.0 
22 -iP 00 01 24.0 0. 7 -3. 2 
eS 06 37 . 0 
eP 1 4  38 40. 8 
28 eP '.': 1 4  58 29 
30 +iP E 05 19 :rn. 7 I. 3 2. 5 
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April 1967 
_ _  - " -- · - - -·-- - --· --
Arrival time 
Date Phase 
h m 
4 eP 15 47 
9 + iP 18 54 
10 - iP 15 15 
iX 16 
+iP 16 56 
iX 57 
15 -iPE 22 40 
16 +ePE 12 39 
iP 14 33 
17 eP 04 58 
iP 1 1  31 
22 -iP 19 54 
23 ePN 10 03 
24 +iP 16 39 
c S  44 
26 iP 11 53 
cP 17 52 
ePE 18 47 
eP 20 2 1  
27 iP 00 16 
e S  
eP 10 26 
eP 17 00 
eP 20 25 
iX 26 
eP 20 52 
iP 20 55 
e S  
iP 21 40 
28 iP 00 54 
iP 01 23 
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s 
28 
12.9 
53. 1 
13.6 
13.6 
01. 7 
42. I 
16.0 
46.6 
07.2 
20.9 
21. 0 
43.0 
26.8 
25.3 
00.2 
42 
58 
19 
34.3 
39 
09.5 
05.2 
59.5 
03.5 
05 
16. 1 
20 
40. 1 
01. 0 
28.0 
Period 
s 
- --· ----� -
1. 0 
1. 4 
1. 6 
1 .  8 
1. 8 
0. 3 
1. 0 
1. 5 
1. 2 
1.0 
Amplitude 
m m  
9.5 
5. 0 
1 1. 5 
4.0 
6 r: . J  
0.8 
2. 1 
4. 3 
1 . 8 
April 1967 
Date Phase 
28 +iP 
eP 
+iP 
eP 
eP 
iP 
29 iP 
+iPKP 
iX  
eP 
cPKP 
eP 
May 1967 
Date Phase 
ePE 
2 iPE 
3 ePE 
-iP 
cPE 
iX 
8 -iP 
iX 
ePE 
eP 
iX 
9 +iP 
J O  -iP 
11 eP 
--·· - --·- -·-- - - -- - ----- -.. ------ -- -------·-
Arrival  time 
h m 
02 39 
02 57 
04 00 
13 37 
15 16 
22 30 
01 .':6 
04 ] 5  
17 
12 C4 
12 45 
19 58 
Arriva l  time 
h m 
-- - --- -- -- -
C8 (9 
12 44 
oq ,) Z8 
16 18 
l ') ,) 52 
18 .':6 
57 
20 (6 
22 41 
21 43 
10 05 
14 32 
- - - ----- - - - ---- --------
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Period Amp litude 
s s mm 
57. I 0. 9 2. I 
41 
56. I I. 4 3 . 2 
11. 0 
19 
59. I 
38. 0 
11. 6 I. 4 2. 2 
12. 5 I. 3 2.9 
15 
42 
." O  
Period Amp litude 
s s mm 
37 
."3. 5 
rn 
C2. 0 0. 7 3. I 
20 
2C 3 I. 0 2. 2 
29. 9 0. 9 6 . 0 
3P. 6 I .  5 5. 5 
C4. 5 
4:1 
.':0.6 I. 5 6. 0 
13. 9 0. 9 5. I 
42. 8 0. 8 I. 5 
G3 
May 1967 
--�� -·- ---
Arriva l time Period Amp litude Date Phase 
h m s s mm 
ll iP 15 17 06.9 
iX 18 56.2 
iS 27 09.3 2.0 5.0 
12 -iP 00 0 I 00.6 0.6 5.5 
-iP 19 12 02.9 0.9 2. I 
13  iPE 2 1 44 27. 2 
1 4  ePE 0 1 47 4 1  
15 iPE 0:) 48 07.5 
1 6  -iP 2:i 23 08.2 0.9 7.5 
! ()  cP 04 16 32 
iX 17 02. 8 0.9 6.0 
+ iP ( )5 20 :l.1. 2 I. I 4.8 
iX 45. 0 1. 0 14.0 
+iP 12 14 12. 1 I. 4 3.8 
iX 40.3 I .  () 6.0 
iP 20 13 48.8 
20 iP 1 �-l 05 12.8 
+iPN 15 19 39.0 1. 2 l. 2 
eP 17 3 1  1 3.0 
2 1 -iP E 18 57 0 1 .  1 I. 8 3.5 
ePcPE 09. 8 I. 2 4.8 
iPPE 19 00 (B.O 2. 0 7. 5 
cS E 06 47. 0 
iSKS E  57. '.1 3.0 15 
i Sc S N  07 08. fj 2.5 9.0 
ePS E 33 
2 '.1 i P l'\  14 19 40. l 
iP 19 23 59.5 
i s  28 57.2 2.3 9 
ePcS c:o 43. 9 2.0 6.5 
iS cS N  '.34 l ,'i. 2 2. l 6.0 
26 +eP 02 09 5 1  0.9 2.0 
iPE 15 ] ()  42.3 I. 0 I. 0 
eP 2 1 29 ,t'i. 5 I. 2 2.0 
eP 22 00 :JJ. 0 
27 iPKP 17 42 .'i4. '.1 
28 + iP 15 14 25.5 I. 2 19 
29 + iP 15 19 50. 8 0.8 2.5 
:- n - iP 0 1 l .'i 27.3 0. 2 l.  9 
iS 3 1. G 
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June 1967 
Arrival time Period Amplitude Date Pha s e  
m s s mm 
- i PKP 03 56 12.8 I .  6 5 . .  '>
2 -iPE 10 42 55.8 0. 7 4.5 
+ iPE 11 13 41. 5 I .  5 5.5 
+ cPE 15 45 45.5 2.0 4.5 
ePE 17 24 30 
3 ePE 04 48 1 1. 5 
- i P E  07 48 05.0 I .  4 4. 9 
4 + i PKP 05 46 27. 8  0.3 2 . 8 
j p  11 44 18.9 
ePE 12 19 38 
-iPE 16 25 26.5 I .  4 I .  5 
ePE 17 13 10. 5 2.0 3.0 
ePE 18 27 27.5 
+ i P 19 13 41. 5 l. 0 1. 1 
ePE 20 36 49 
c P E 22 06 28 
5 - i P 01  34 04. I 2.0 3.5 
ePE 05 55 3 1  
ePE 06 23 33.5 
iXE 24 05.5 I .  0 5.0 
iPE 15 26 24.9 1 .  '.) l .  9 
cPE 16 04 07.2 
+iPE 17  37 00.9 2. 0 5.0 
eS E 54 28 
6 i P  06 48 21. 0 
cPE 14 ]2 09 
eP E 2 1  35 2 1 
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June 1967 
Date Phase 
8 iP 1 3  
+ iP E  1 9  
iP P E  
i P P P E  
- i S E  
e P E  2 1 
+ eP E  22 
9 i P  20 
1 0 i P  05 
iP  14 
i X  
+ eS E  
11 e P  04 
ePN 22 
12 iP 00 
iP  05 
+ iSN 
ePN 22 
13 iP 15 
- i P E 1 6  
14 + iP N  05 
16 + iP 05 
1 7  - iP E  05 
iP P E  
ePcP E 
i S E  
i S S E  
i S c S E 
19 eP 1 5  
20 e P E  00 
21 cP E 07 
23 + iP 2 1 
iX 
Arrival time 
Ill s 
34 31. 6 
30 05.5 
3 1 59. I 
32 47. 7 
'.17 03.8 
1 6  22. 3 
40 37.5 
17 1 4.2 
36 49.4 
10 40. 4 
19 09. 8 
20 29.2 
20 44 
06 55 
42 29.2 
26 26.0 
30 47.0 
30 57 
52 13.0 
02 22.8 
19  '.32. 5 
52 Hi. :, 
0.'> 07.2 
55.5 
08 29. l 
09 50. 1 
1 1  10.5 
1 4  33.2 
16 47. 5 
26 2 1.  5 
59 35 
42 45. 9 
57. 2 
- -- - - ----- -- - --- -
- 68 -
Period 
s 
I. 4 
I. 7 
I. 3 
I. 0 
1. 6 
2. l 
0. 9 
3. 5 
I. 3 
I .  :i 
I. 7 
I. 8 
I .  () 
2.5 
'.'>. (i 
I. 8 
I. 2 
Amplitude 
m m  
---- -- --- -- -- -----
4. 5 
8. 5 
5.0 
8.0 
5.5 
3. 5 
2. l 
8. 2 
2. 5 
4. 0 
4.5 
7. 5 
36. () 
28. 0 
1 2.5 
9.0 
13.5 
June 1967 
Date Phase 
24 +iP 02 
eP 08 
e P  1 1  
c P  13 
26 +iP 0 1  
iP E 10 
e P E  13 
- iP 16 
e P E  22 
27 e P E  07 
+e P E  13 
e P  2 1 
i S  
28 e P  00 
i P E  10 
+ i PN 12 
- i P 14 
- i P E  18 
29 i P  04 
+i PE 16 
+iS E  
+iP E  18 
e PE 2 1  
+ i P 23 
30 i P E  03 
- iP E  17 
·- ---- - -----
Arri val 
m 
1 1  
38 
23 
47 
03 
46 
16 
19 
28 
54 
18 
49 
54 
27 
25 
38 
43 
58 
38 
48 
58 
57 
55 
29 
04 
33 
- - �--- -�---
time 
s 
26. 7 
33.5 
35 
25 
55.9 
20.6 
26.5 
32.8 
18.6 
57 
19 
34.5 
49.0 
49 
58.4 
18.8 
57.8 
34.0 
21. 3 
32.5 
34.0 
15. 7 
32 
3 1. 5 
0 1. 5 
20.6 
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Period Amplitude 
m m  
I .  0 2.2 
0. 8 4.0 
1. 3 4.0 
I .  0 3.0 
0.9 I 3. 5 
1 .  l 4.2 
0.5 2.8 
I .  5 5.5 
2.5 2.5 
0.9 l. 9 
1. 4 G. O 
0. 7 I .  2 
July 1967 
Arrival time Period Amplitude 
Date Phase 
rn s s m ru 
i P  07 4 1  02.6 
+ iP 14 38 43.2 1. 2 3.0 
iX 39 07.4 1. 2 6.5 
eP E 15 24 07.5 
ePKP E 23 '.-JO 12 
2 eP 07 16 '.-15 
+ iP KP 12 44 36. l I. 7 4.5 
eP E 14 18 29.5 
+ iP E  19 44 43.4 1.6 4.5 
iX 52 43.5 I. 5 4. 5 
+ i P E  2 1  06 20. l 1.6 4.5 
iP  23 4 1  57. 1 
3 iP  0 1 45 40.8 
i P E  10 16 0 1. 0 
+ iPKP 12 55 34. 7 I. 4 1. 0 
+ i P E  1 7  03 22.3 1. 7 3.5 
cP E 17 29 12.5 
4 + iP 1 3  13 29.9 0.4 0.5 
+ i P  14 27 16.6 I. 6 7.5 
5 eP E 18 3 1 06 
- i P E  19 54 14. 1 I .  () l. 0 
i P  2 1  26 56.3 
9 - i PE 17 03 18.9 0.9 2.5 
10 + iPN 08 42 08.2 I. 0 2.0 
- iP E  1 2  12 32.3 1. 3 4.2 
iXE 59. 7 1. 2 4.5 
iPPE 14 4I. 0 I. 0 6.0 
-iS E  20 35.6 2.4 3.5 
i P  19 3 1  19.4 
1 1  iPE 00 03 46.8 
iS E 07 06. 8 0.8 3. 5 
- - -- - ·-··-- ---- -� ·--·- --
--··----- -
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July 1967 
Arriva l time Period Amp litude Date Phase 
m s s mm 
11 -iPE 01 45 45.3 l. 0 3.0 
-iPE 03 37 45. 7 I. 0 2.5 
+ iPE 08 16 59.2 I. 2 4.5 
-iPE 1 0  12 24.9 l. 5 2.5 
ePE 1 9  00 37 
12 ePE 1 0  54 50.2 
i X  55 18.5 l. 2 5.0 
-iPE 13 55 02. 7 1. 2 3.5 
15 + iPE 12 37 19. 3 l. 2 4.5 
iP 13 38 54.3 
+ iP 14 53 52.9 0.9 1. 5 
eP 23 53 16.5 
16 eP 03 00 26.0 
ePE 09 24 52.8 
+ iP 09 53 26.8 0.9 4.0 
iX 54 1 1. 7 1.4 3.5 
eP 13 47 29 
iX 48 0 1. 7 2. I 16.5 
+ iPE 16 52 41. 0 I. l 1. 5 
iXE 59 06.9 
17 -iP 09 26 16.3 1. l I. 5 
19 - iPE 18 21 54. 7 1. 8 7.5 
iX 22 14.0 I. 4 7.5 
20 + iP 0 1  45 39. 7 I. 2 3.5 
+ iPE 13  22 �10.9 
iPcPE 57.2 0.9 8.5 
iS N 3 1  23.8 2.0 7.5 
eP 15 50 03 
eS E 16 00 36 
22 - i P  13 58 38. l 0.8 3.3 
iX 59 19. 5 I. 5 4.0 
eS E 14 03 34 
eP 17 15 31. 0 
iX 16 10. 7 2.8 14.5 
iX 26 55.2 3.0 6.0 
- 7 1  -
July 1967 
Date 
22 
23 
25 
26 
27 
28 
29 
30 
3 1  
Phase 
- iPE 
+iPE 
ePE 
eP 
eP 
eP 
+iP 
-iPE 
-iP 
+iP 
+iP 
+iS E 
+iP 
+iP 
-iP 
eP 
iP 
+eP 
eP 
+iP 
iX 
-iS E 
iXE 
ePKP 
-iP 
eP 
+iP 
iX 
-iPE 
iX 
iP 
eS E 
-iPE 
iX 
-iS 
eP 
ePE 
eS E 
iP 
+iPE 
ePE 
h 
20 
2 1 
2 1 
03 
04 
14 
06 
19 
0 1  
1 1  
14 
18 
20 
23 
00 
0 1 
05 
08 
J O  
00 
06 
08 
10 
13 
17 
22 
14 
18 
19 
19 
2 1  
Arrival time 
- --- -- --- - - �- - ---- -
50 
27 
5 1  
2 1 
22 
09 
42 
58 
24 
50 
37 
47 
45 
18 
5 1  
23 
09 
07 
27 
38 
42 
48 
49 
17 
29 
25 
57 
59 
48 
49 
36 
46 
27 
29 
32 
2 1 
13 
17 
13 
30 
03 
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I Period Amplitude 
s 
_ _  L __ s_"_ " ___ m_m 
24.2 ! 0.9 
0 1. 2 
51. 5 
30.5 
03 
36.5 
53.4 
54.3 
5 1. 1 
54.6 
34.9 
18.0 
06. 1 
44. 7 
55.3 
5 1. 5 
10.0 
56.0 
54.5 
12.8 
34.9 
34.2 
16.8 
55 
25.3 
27 
4 1. 7 
32. 7 
27.3 
12.6 
39. l 
12 
53.3 
26.5 
53.4 
38.5 
24.5 
16 
20. 7 
29. 1 
16 
I. 1 
l. 3 
l .  2 
l .  5 
0.9 
0.8 
l. 5 
0.8 
l. 3 
0.9 
l. 0 
3.0 
2.9 
2.0 
2.6 
l. 6 
l. 1 
l. 4 
1.4 
1.6 
1.0 
l. 8 
2.0 
1.0 
1. 2 
I. 2 
3.0 
3.0 
l.  5 
l. 5 
2.2 
3.0 
3.8 
4.0 
5.0 
l.  2 
1. 5 
9.0 
5.5 
7.5 
l. 5 
8.5 
13.0 
1. 5 
4.5 
0.8 
4.0 
4.0 
2.2 
August 1967 
Date 
2 
3 
4 
6 
7 
8 
Phase 
- --
-
--- - -· ----
+ iP 
eP 
iP  
eP 
- i P E  
+ iP E  
eP E 
- i P E  
- i P E  
+ i P E  
- iP E  
+ iP E  
- iP 
i P  
- iP E  
ePE 
- iP E  
cP 
+ iP E  
ePN 
eP 
cP 
- iP E  
- iPN 
ePE 
eP E 
- iP 
- - - - -�--" 
Arrival time 
m 
01 26 
03 38 
03 41 
09 13 
11 53 
14 38 
16 15 
17 13 
19 57 
03 42 
12 28 
17 14 
22 22 
03 06 
04 00 
09 05 
09 42 
15 08 
17 58 
18 19 
19 38 
23 12 
15 54 
17 19 
23 30 
14 17 
20 24 
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Period Amplitude 
s s m m  
23.4 I. 1 4.5 
19.5 
19.4 
57 
10.6 I. 2 2.5 
53.6 I. 4 2.2 
53.5 
58.2 0.8 2.0 
26.0 I. 3 1. 7 
06. 9 0.9 2. 0 
14.6 I. 0 I. 1 
21. 4 I. 0 1. 0 
47. 7 0.8 2.2 
08.5 
24.4 I. 4 2. 1 
06.5 
58.3 I. 7 2.5 
06 
16.6 I. 6 2.5 
13.2 
04 
04 
25. 7 1. 3 2.5 
03. 7 1. 3 1. 5 
05 
I 0 
31. 1 1. 5 1. 0 
August 1967 
Date Phas e 
9 +iP 
iPcP 
iS E 
eS cS E 
eP 
iP 
iP 
ePP 
ePPP 
-iS 
iX 
10 eP 
1 1  -i PE 
-iPE 
12 iP 
eP 
-iPE I 
ePKPN I 
+i P E  
i PPE 
+iS E 
: eS cS E 
iPPS 
-iP 
+iPE 
iP 
+iP 
13 -iP 
eS 
eP 
+iPE 
i P E  
iP 
iS 
i P E  
Arr ival time 
08 
20 
22 
22 
16 
03 
13 
00 
02 
06 
07 
09 
1 0 
12 
13 
19 
20 
0 1 
04 
04 
06 
16 
23 
- - - -- -� --
m 
32 
42 
52 
27 
53 
56 
16 
08 
33 
09 
56 
2 1  
0 1 
5 1  
54 
0 I 
02 
03 
43 
16 
02 
15 
46 
56 
37 
58 
06 
37 
40 
55 
-· --------- - ---
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s 
27.4 
34. 6 
36.6 
5'.1 
17.5 
04.0 
19.5 
3 1. 4 
39.0 
19.6 
26.0 
03 
47.6 
15.0 
40.8 
4 1  
25.6 
25 
54.2 
58. 4 
58. 8 
19 
03.3 
48.5 
03.2 
18.6 
33.4 
04. I 
35 
3 1. 5 
5 1. 4 
34.4 
22. I 
35.2 
09.2 
Period 
-- - -- --�-
s 
I. 1 
0.9 
0.6 
I. 0 
2.0 
l. 2 
l. 0 
1. 5 
l .  4 
3.8 
3. 3 
I. 8 
l. 1 
I. 3 
0.9 
I. 3 
- - ------ -·----
Amplit ude 
mm 
3.5 
IO. 5 
3.5 
14. 0 
l. 5 
2.5 
l. 5 
6 . 0 
13.5 
18.5 
15.5 
5.0 
1. 5 
I. 5 
I. 5 
2. 0 
--- · ·---
August 1967 
Date Phase 
14 +iP E  12 
eP 17 
1 5  - i P E  07 
+i PE 15  
16 iP 01 
i P  1 5  
- iPE  17  
+iS E  
ePE 19  
-iP 19 
iX 
1 7  +iPE 03 
+ iPE 16  
ePE 17 
eP E 
-iP 19  
ePN 19  
eP 20 
e S  
- i P E  23 
-iP 23 
iX 
1 8  +iPE 18 
+i P E  19  
+ eP E  1 9  
i X  
1 9  -iP 08 
+iP 1 5 
- i S N  
i P  1 5  
- i S E  16 
ePN 16  
Arrival time 
m 
--· - -�-- - - -
4 1  
49 
32 
07 
0 1  
50 
49 
54 
09 
3 1  
33 
04 
53 
51  
59 
23 
39 
29 
34 
03 
3 1  
32 
04 
03 
36 
42 
34 
4 1  
52 
54 
05 
14 
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Period 
s 
1 1 . 3 
4 I .  5 
49. 1 
09. 0 
1 1 .  3 
26. 0 
05. 8 
03. 6 
48 
07. 3 
34. 2 
00. 4 
24. 6 
08 
l l 
52. 2 
3 1 .  5 
44 
1 5  
32. 0 
37. I 
1 2. 2 
02. 8 
07. 9 
39 
42. 8 
44. 8 
40. 6 
1 2. 1 
47. 7 
34. 8 
32. 5 
- - ·-- -- "" - ·--
s 
0. 6 
0. 9 
I .  2 
2. l 
l .  4 
l. 3 
l .  1 
0. 9 
l .  3 
0. 8 
I .  2 
I .  2 
I .  () 
I .  I 
0. 8 
I .  8 
I .  8 
2. 4 
Amplitude 
m m  
1 .  0 
I .  7 
3. 0 
l . 5 
5. 0 
3. 0 
2. 0 
2. 5 
2 . 0 
2. 0 
3. 5 
I .  5 
2. 0 
2. 0 
4. 5 
5. 0 
4. 5 
6. () 
August 1967 
Arrival time Period Amp litud e 
Date Phas e  
m 
I 
s s mm 
19 iP 23 34 08. 3 
20 +iP 1 1  27 53.2 1. 1 2. 5 
iP 15 14 55.5 
21 +iPE 07 45 18. 1 1. 1 1 .  5 
+i S E  55 30.2 5.4 5.5 
i S c  S N  47.2 4. 4 1. 1 
-iP 12 30 48.9 0.9 0.3 
eP 13 55 47.5 
-iPE 17 05 44. l 0. 7 1. 0 
22 ePE 13 07 45 
23 iP 11 27 07. 7 
e S  30 28.5 
24 +iPN 13 45 46. 2 1 . 6  1.  5 
25 +iP 17 10 33. 1 0. 8 2 . 5 
26 iPE 07 37 02.4 
+iPE 11 38 25. 5 1 . I 1 .  0 
+iPE 14 16 42. 3 0. 8 2. 0 
27 -iPE 00 34 54.0 1 . 6 1. 3 
iP 14 29 47. 8 
iP 19 22 48.9 
-iPE 19 49 18. 6 1. 3 -2. 2  
28 iPE 00 33 47. 1 
+iPE 01 08 39. l 0.8 2. 5 
30 -iPE 12 07 25. 6  1 .  2 3. 5 
31 j p  19 05 55. 7 
-·--- - - ---- - --
-
----- -------- ·--�-- -
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September 1967 
Date 
2 
3 
4 
Phase 
eP 
+ iP 
-iS E 
iXE 
iP 
-iP 
ePE 
eP 
-iPE 
+ iPE 
iP 
-iP 
iX 
+ iP 
+ iP 
iP 
iP 
eS 
+ iPE 
eP 
+iP 
iP 
iP 
iP 
+ iPE 
iP 
iPPE 
iS E 
eS cS E 
iP 
iPcPN 
-iS E 
iXE 
Arrival time 
- ----- -- -- -- --
- - - --
--.
-
- ----- - --- ----,-- - - . -- - -- -
00 
03 
06 
15 
18 
18 
19 
19 
23 
01 
02 
07 
14 
19 
20 
23 
03 
16 
16 
19 
20 
21 
04 
m 
41 
43 
54 
40 
30 
12 
33 
03 
36 
50 
35 
36 
04 
08 
22 
09 
13 
48 
12 
42 
27 
39 
07 
12 
20 
23 
30 
31 
03 
12 
14 
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05.5 
55.0 
08.6 
36.0 
45. 1 
50.8 
50 
50 
38.4 
10.8 
25.6 
44.4 
04.2 
06.5 
19.8 
15.8 
14.2 
33.8 
29.6 
15 
12.6 
49.5 
34.5 
43.3 
07.9 
27.6 
52.5 
56.6 
08 
19.8 
40.8 
38. I 
13.5 
Period 
s 
2. I 
2. I 
1. 9 
0.6 
0.8 
1. 4 
I. 3 
0.8 
1. I 
1. 0 
0.9 
I. 2 
1. 0 
I. 5 
I. 7 
2.9 
Amplitude 
mm 
2.5 
2.5 
6.0 
0.5 
1. 5 
1. 5 
4.5 
9.0 
2.0 
1.0 
1.0 
1. 5 
1. 5 
1.0 
2.5 
6.0 
September 1967 
Date Phase 
- - -- -
4 eP 
eP� 
iXE 
eP E 
+ iP E  
-iPKP E  
6 - i P  
cS 
iP E 
eP E 
iP E 
7 - iP 
+ iPPE 
ePPP 
+ iS E  
+ iP 
- iP 
+ iP 
8 iP 
+iP 
cP 
- iP 
j p  
cP 
eP 
cP 
9 iP 
iX 
i s  
eP 
cP 
I 0 -iP E  
1 1  +iP 
. .  ·--- -- ---·-
04 
14 
15 
18 
19 
07 
09 
20 
2 1 
07 
09 
1 1  
14 
03 
tn 
0'> 
08 
09 
16 
19 
22 
10 
16 
I 7 
1 3 
04 
- _____ ,, ___ --
Arrival time Periocl Amplitude 
m s s m n1 
42 52 
23 38.5 
24 12.2 1. 3 5. 0 
19 28 
49 08.3 1. 6 1. 6 
49 ·1 1. 4 0.8 I. 0 
43 15 . 9 I. 8 ') r. , ) .  ,) 
53 39 
·19 03.G 
22 25 
14 18. 3 
25 08.6 6.0 
28 29. 5 2.0 6 . 5 
30 23 
35 38. 7 2. 5 7.0 
45 04. :,i I. 2 I. 5 
19 13. I 0.8 4.5 
04 39.5 0.9 I .  5 
17 16.9 
48 3 1. I 0. 9 r) . :) 
:H 14 
I 7 38.9 l. 0 :2. 5 
I 0 40 . 2 
03 25.0 
22 :>8 
:>fi W> 
l b  52.6 
18 0l9. B 
:25 1 1. 6 
53 49.J 
0 1  39 
1 0  39. (i 0. 9 2. () 
49 43. I I . 2 l .  0 
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September 1967 
Arrival time Per iod Amplitude Dat e  Phase 
m s s mm 
11 iP lO 05 29.9 
i PN 22 19 02.2 
12 + iP 00 03 (r3. I I. 5 7.5 
eP 12 17 17.5 
+ iPE 15 25 I I. 6 1. 0 I. 5 
-iP 17 08 24. 1 I. 0 2.5 
+ eP 22 02 :i5. 1 I. 8 I. 2 
+ iPKP 19 01 08.8 0.9 2.5 
i P  20 03 57.8 
i S  07 .'>7. 0 
H + iP 00 53 16. 1 I .  l 2. 2 
eP 04 57 37 
iPE 10 35 19.5 
- i PN 15 47 52.2 I. 7 4.0 
iPE 18 41 10.6 
i PN 19 37 27.8 
e P E  20 44 19.5 
i P E  20 47 �}8. 2 
15 + i P 19 03 14. I 0.9 3.0 
i P  20 31 06.5 
16 j p  00 18 32.9 
i S  37.2 
e P  03 53 42 
i S � 04 04 22. I 
i P E  07 56 57.5 
c P E  12 24 '.19 
e S E  29 2:i.5 
+ i P E 15 06 27.2 1. 6 1. 5 
i P E 19 29 54.8 
+ i PE 20 00 22. I I. 2 I. :J 
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September 1967 
Arrival time Period Amplitude Date Phase 
h m s s m m  
16 iP 22 58 08.4 
iP 23 47 16. 1 
17 iP 00 38 31. 1 
iP 08 17 43.6 
+ iP E  18 46 33.6 1. 5 4.0 
18 iP 15 46 05.6 
i S E  56 55.5 
eP E 22 51 22 
19 iP 00 57 39.5 
ePKP 11 15 08 
- iP 12 51 32.4 6.5 
+ i S E  56 24.5 3.4 6.5 
20 - iP E  09 48 41. 3 1. 5 2.5 
e S  55 26 
iP E 10 40 21. 4 
-iS E  48 34.5 4.5 
ePN 15 16 19 
iPE 16 42 40.6 
i S E  47 17. 1 
iPN 19 41 42.6 
23 +iPN 07 08 17.8 1. 1 4.2 
+iPN 07 11 34.0 2. 1 4.0 
eP E 22 05 48 
+iP E  23 03 54.0 1. 3 1. 5 
24 eP E 23 43 58 
25 eP E 17 38 04 
ePN 18 06 16 
�-- -�-�� 
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September 1967 
Arrival time 
Date Phase 
m s 
26 ePE 01 23 38 
iXE 24 51. 0 
- i PE 11 22 01. 8 
i P cPE 34.9 
- i S  30 41. 7 
- i PE 12 30 31 .  6 
- iPE 16 22 27. 7 
ePPE 24 40.3 
- i SE 30 33.3 
27 ePN 10 46 32.5 
- iPN 17 19 39.1 
28 iPN 05 20 05. l 
29 i P  15 03 40.8 
+ iP 17 37 01. 8 
- iP 22 30 40.8 
30 eP 05 03 21. 5 
cP 14 27 40 
+ iPE 15 43 16.3 
iP 17 26 40.9 
- i P E  17 44 23. :3 
e S  54 02 
--- -- -- �-- �------- - ----�--- ---- - - - ----- - -- -------�- ---- ---- -- " -- --- --- -- -
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Period Amplitude 
s m m  
1. 5 11. 5 
1.6 3.5 
1.0 10.0 
2.0 2.0 
0.9 2.5 
1. l 5.0 
2.3 6.0 
2.8 4.0 
1. 3 5.5 
0. 9 3.0 
1. 3 3.0 
1. 6 3.0 
0.9 2.5 
-----
October 1967 
Arrival time Period Amplitude Date Phase 
n1 m m  
e P  04 22 05 
2 + i P E  17 15 27 . 7 3. I 4. 0 
3 e P  1 3  3 1  '27  
t> P  18 33 33.5 
i P  08 57 05. 1 
i P  I O  16 08.6 
e P E  H 19 24.5 
i P  1 7  '.H 30. 1 
i S N  45 3(i. 7 
5 ePE 06 42 18.0 
+ i P E  07 13 04.6 0.9 1. 0 
-i S E  16 3 1 . 5 0. 9 3.0 
+ i P E  08 07 53. 1 0. 7 3.2 
+ i P E  08 22 15. I 1 .  0 2. 5 
+ i P E  09 07 -1 1. 4 0.6 2.0 
cP 12 06 47 
6 i P  09 06 4 1. 2 
i P  10 '.35 03. 3 0.8 2.0 
7 - i P  01 25 09. 9 I. 2 2.0 
+ i P  ( ) l 5'.-) 14. 1 I. 4 J.5 
+ i PKPN 08 t7 '.)'2. 4 1. 0 I. 0 
+ iPKPE 09 26 21. 5 I. 0 1. 5 
+ i P E  1 1  1 6  I U. 4 I. 0 2.0 
i P E  13 30 22.4 
e P:'J 16 4 1  I 0. 5 
8 i P  18 2 1  26.2 
+ i PKP 2 1  '28 43.6 I.() I . ;) 
9 + iP E  02 27 30.2 0. 9 2.5 
- -- 82 -
October 1967 
Arrival time Period Amplitude Date Phase 
m s s rn n1 
11 i P E  18 23 29.0 
i P  20 09 58. 7 
12 eP 00 51 20 
eP 02 44 38 
i P  06 46 41 . 4 
+i S E  56 02.5 2. 7 7 . 5 
iPKP 13 12 29. I 
i P  18 44 02. 1 
i S  53 12.4 
i P  19 10 2·4. () 
i S E 13 54.2 
13 i P  06 03 56.9 
1 4 i P  17 15 09.5 
16 - i P E  12 55 25.4 1. 1 3 . 0 
+i PE 16 22 25.9 1 .  0 3 . 0 
- i P  17 00 36.6 1. 6 2.5 
iP 17 10 53 . 5 
-- i P E  20 26 27.5 I .  5 l .  5 
1 7  cP 09 39 15. 5 
eP 13 56 50.5 
eS E 14 05 50.5 
i P  14 20 32. 9 
i P  20 08 26.5 
i P  21 59 45.5 
18 i P KP 01 31 32.4 
j p  14 49 38.9 
+ i P E  19 30 20. 8 1. 4 1. () 
j p  22 17 5 '.1. 8 
+i S E  27 24.8 2.2 I. 5 
+iP 23 47 58. I 2. 0 2.5 
-83 --
October 1967 
Arrival time Period Amplitud e Date Phasf'. 
s s m rn 
-�- -- - - -- - - ---
19 -iP 02 49 39.9 l .  0 1. 5 
ePE 03 0 1  48 
-iP 15 15 13.0 2. 7 3 � 5 
eP 19 44 50 
20 iPE 00 15 10. 1 
+iP 0 1  08 42.0 2.4 2.0 
iX 13 46. 7 3.5 4.5 
iP 03 40 35.3 
+iPE 16 17 48.8 I. 5 2.5 
iXE 18 05.2 I. 8 5.5 
2 1  -iPE 00 2 1  38.4 1. 5 2.8 
-iP 02 46 35.8 I. 9 3.5 
iPKP 05 19 29.0 
+iPE 17 14 26. 9 1. 4 2.5 
+iP 18 51 52.2 l. 2 4.0 
+ iPE 22 02 46. 1 l. 5 2.5 
22 -iPE 0 1  ():1 24. 1 I. 0 1. 0 
iS E 12 39.2 2. 4 - 6.5 
iPE 05 36 09.3 
cP 12 CH 36 
23 iP 05 38 5 1. 0 
24 +iP 1 1  03 17.0 1. 7 1.5 
-iP 12 1 6  28.3 1. 6 1. 5 
+iP 12 49 48. 1 I .  3 1. 5 
iP 14 35 09.6 
cP 15 48 55.5 
+iPE 15 57 41. 1 1. 7 I. 5 
25 +iP 0 1  17 46.6 1.0 1.0 
i SE  25 43. 1 3.8 5.5 
eP 03 26 38.5 
--
-
- -----
-84 -
October 1967 
Date 
25 
26 
27 
28 
29 
31 
Arrival time 
Phase 
rn 
iP 03 33 
iP 05 21 
i P E  09 27 
iP 16 23 
+iP E 02 15 
iPE 08 10 
+iP 09 30 
i P  17 04 
iX 05 
-iS 15 
iP E 18 24 
iP 20 37 
+iP 00 35 
cP 02 39 
eP 10 56 
-iP 18 34 
iP 23 03 
i P E  00 49 
- i P  05 30 
+iP E 12 43 
iX 47 
+ i P  13 10 
+ i P  16 41 
eP 21 20 
-iPE 21 22 
-iPE 22 59 
iPN 08 32 
iP 08 33 
-iPE 09 54 
iP 17 38 
· -·--- ----- - --··--- ------- ----- -- -
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s 
51. 1 
48.3 
08. 1 
07.3 
57.3 I. 5 
11. 3 
59. 7 1. 1 
5·t. 3 
11. 4 I. 0 
17.6 2. 1 
43.4 
50. 7 
34.6 0.6 
07 
34 
51. 6 0. 7 
29.8 
53.2 
42.2 0.8 
00.2 0.8 
24.8 1 .  5 
47.2 I. 1 
45. 1 1.0 
19 
53. 1 1. 5 
38. 3 1. 7 
09.3 
29.3 
19.6 1. 6 
11. 5 
Amplitude 
m rn 
----- --- -·------ ---
3. 0 
3.0 
10. 0 
5.5 
2.0 
1. 5 
1. 0 
I. 5 
4.0 
1. 5 
0.5 
1. 5 
1. 0 
5. 0 
November 1967 
Date Phase 
iPE 
+ iPE 
+iP 
iP 
e S  
iP 
2 iP 
iXE 
+iPE 
iP 
+iP 
iP 
+iPE 
3 -iP 
iP 
-iS E 
-iPE 
-iP 
cP 
+iPE 
-iPE 
iP 
i S E  
4 iPE 
ePE 
ePN 
+ iPE 
i p 
i S  
iX 
5 eP 
01 
05 
15 
17  
19 
05 
06 
07 
08 
08 
10 
07 
07 
08 
08 
08 
11 
17 
22 
01 
08 
08 
09 
14 
08 
-- - -- - -· 
Arrival time Period Amp litude 
Ill s s m m  
:n 02.8 
47 30. 9 I .  7 1. 5 
12 17. 7 0.8 1. J 
32 00. 6 
4 1  38.5 
09 44. 3 
30 38.9 
'.'i i 19.5 2. 9 9.0 
07 16.6 0. 9 0.5 
03 42. 3 
% 08.8 1. 0 2.5 
47 49. 7 
44 17. 1 1. 8 2.0 
28 49. 9 0.9 1. 5 
45 02. 7 
55 07. I 2. 6 2.5 
25 20.9 l. l 3.0 
28 50.8 l. 6 l .  5 
41 08 
36 18. 5 0. 5 I .  5 
36 36. 7 0. 6 2.5 
44 03.9 
48 57.3 
38 24.3 
05 07 
23 03 
40 33.5 1.0 2.0 
40 09.9 
50 54. 5 
53 28. 9  
17 47 
-- ------ - - · 
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November 1967 
Arrival time Period Amp l itude Date Phase 
m s s mm 
5 iP 14 01 15. I 
6 +iPE 07 44 33.2 
7 eP 2 1  14 40.5 
8 iP 04 05 03. 7 
iP 06 20 04.4 
+iPE 21 04 �0.8 0. 7 0.5 
9 +iPN 01 19 2 1. 0 0.8 3.5 
-iPE 02 30 03. 7 I. 2 4.5 
10 -iPE 03 05 10. 8 l. 5 2.0 
+iP 18 49 23. 7 I. 4 3.0 
1 1  -iP 12 25 41. 6 I. 4 I .  5 
15 +iPE 08 20 49. I 0.8 1.0 
iP 21 43 05. 7 
-iS N 52 13. 7 3.0 3.5 
-iPE 22 11 0 1. 3 2.0 1. 5 
16 iP 01 29 2 1. l 
ePN 02 1 1  54 
i XN 12 40.8 
iPE 08 36 58. 0 
+iPE 09 17 57.8 I. 2 2.0 
eP 13 45 38 
17 iP 03 27 58.6 
iPE 05 52 29.6 
+iPE 06 46 53.3 l. 1 1.0 
eP 07 06 43 
-iPE 07 13 32 l. 2 l. 5 
iP 08 00 25.8 
+iP 08 30 26.6 1 .4 3. 0 
+i P 1 0  22 38.9 2.5 
- 87 -
November 
Date 
17 
18 
19 
20 
21 
22 
23 
1967 
Arrival time 
Pha,e 
m 
eP 12 16 
iP 18 12 
-iPN 18 52 
-iPE 07 32 
iP 1 5  51 
-eP 22 35 
iP 17 19 
eP 17 4 1  
ePN 0 1  33 
iPN 02 32 
+iPE 07 39 
-iPE 08 02 
iP 08 44 
-iPE 11 00 
+ iPE 11 44 
eP 14 26 
eP 17 02 
+ iP 18 45 
iP 20 12 
iP 20 24 
-iPE 04 10  
+ iPE 04 52 
+iPE 06 19 
-iPE 09 08 
ePN 09 24 
ePE 15 31 
iP 21 16 
ePE 04 50 
- - - - --- - · -- ·--� -- - - - --�-- -- ------ - -
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Period Amp litude 
s s mm 
34 
50. 1 
37.6 1.8 1. 5 
18. 7 0. 7 I. 2 
36. 7 
05.0 I. 2 2.5 
42.8 
40 
09 
54.6 
32.3 0.5 1. 0 
44.0 1.8 1. 5 
40.8 
48.3 I. 1 1. 0 
43.6 I. 1 2.5 
48 
07 
59. 1 1.0 2.5 
30.9 
45. 7 
22. 1 1. I 1. 9 
24.6 I. I 1. 5 
48.6 0.8 I. 2 
48.5 I. I I. 5 
38 
41 
23.2 
33 
I 
November 1967 
Date 
23 
26 
27 
28 
29 
30 
Phase 
iP  
iX  
-e s 
e PN 
+ iP E  
i P  
eP 
iXE 
+ iP E  
+ i P 
i P  
+ iP E  
eP E 
+ iP E  
+ i P E  
iP 
ePE 
- i P E  
-ePN 
ePN 
iP 
i X  
e S  
+ iPN 
eP 
iP 
+iPKP 
+ iP 
iP 
+ i S  
+iP 
h 
08 
1 1  
1 3  
1 3  
1 5  
00 
05 
1 1  
1 1  
05 
1 6  
2 1  
07 
1 1  
1 2  
1 3  
1 2  
1 5  
1 5  
06 
07 
07 
1 4  
1 5  
1 6  
2 1  
Arrival time 
m 
48 
49 
58 
39 
08 
3 1  
08 
10  
04 
01 
06 
1 6  
24 
3 1  
38 
43 
45 
32 
39 
1 3  
08 
09 
1 2  
52 
05 
10 
42 
26 
59 
09 
1 8  
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26. 1 
1 9. 1 
45. 6 
37 
35. 9 
54. 0 
04 
50. 0 
38. 3 
15. 0  
1 7. 7 
1 8. 7 
36 
34. 8 
03. 9 
55. 8 
1 5  
57. 9 
04 
28 
26. 9 
52. 5 
29. 5 
+7. 0 
25. 5 
57. 1 
28. 1 
23. 8 
40. 1 
07. 7 
32. 7 
Period 
s 
2. 6 
5. 5 
1. 2 
1 . 0 
1 . 2 
1 . 0 
2. 0 
1. 5 
1. 3 
1. 5 
1. 7 
0. 6 
1. 3 
I. 0 
1. 8 
1. 1 
Amplitude 
m m  
1 2. 5  
1 .  2 
3. 0 
I .  2 
2. 8 
2. 0 
2. 5 
3. 0 
1. 0 
1. 5 
1 4. 0  
0.5 
1 . 0 
0. 5 
4. 5 
1 . 5 
December 1967 
Date Phase 
h 
-iPE 07 
+iPE 07 
iP 07 
-iPE 08 
iPKP 14 
iPE 15 
+iPE 16 
+iPE 21 
2 ePE 00 
-iPE 07 
-iPE 09 
+iPE 16 
i S E  
-iPE 2 1  
3 -iPE 08 
4 iPE 00 
iPN 09 
iP 10 
iP 11 
iP 15 
5 eP 04 
-iPE 07 
-iP 19 
6 iP 0 1  
iP 03 
-iP 05 
iP 09 
iP 13 
+iPE 14 
--- -- --- --- --- - - - -- - - -- -
Arr ival time 
m 
13 
19 
26 
26 
16 
13 
46 
50 
53 
33 
24 
34 
37 
55 
57 
52 
55 
30 
03 
37 
43 
08 
49 
18 
14 
15 
53 
22 
53 
-- - ----� 
- 90 -
Period 
s 
20.:i 
05.2 
04.5 
06.6 
24.9 
01. 2 
'.H.2 
53.3 
56 
59.9 
39. 7 
05.0 
09.3 
50. 7 
08.3 
14. 5 
13. 7 
07. 7 
47.9 
35.9 
34.5 
41. 6 
10. 7 
47.3 
36. 1 
28.2 
52.5 
55.2 
32.2 
-· ---- -- ·-- ------- --· 
I. 2 
I. () 
1. l 
1. 3 
0.6 
1. 0 
1. 5 
0.8 
0. 7 
1. 0 
0.9 
1. 5 
1. 0 
I. 2 
Amp litude 
m rn 
2.0 
I. 5 
1. 2 
2.0 
3.5 
1. 2 
3.6 
1.8 
4.0 
1. 5 
6.5 
I. 2 
3.2 
5.5 
- - -- -- - - - ----
December 1967 
Arr ival T ime 
Period Amplit ud e Date Phase 
m s s m m  
6 - iPN 2 1 06 19. 7 I. 0 2.5 
7 iP IO 02 21. 6 
+iPE 12 05 18. I 0. 6 I. 5 
iP 15 34 14.5 
- i PE 18 22 10 .  6 0. 5 2.0 
- iPE 19 21  17 . 3 1.0 1 . 0 
8 i P  08 1 3  17 . 7 
10  eP 12 04 27 
ePE 23 04 28 
11 +i P 13 28 52.0 1 . 0 4.5 
+iP 19 53 26. 5 1 . 8 3.5 
+iP 22 42 49. 9 1. 2 2. 5 
1 2  +iPE IO 43 10. 0 1 .  6 2.5 
- iP E  23 16 38. 0  I. 9 I. 5 
13 iP 15 49 14. 7 
iP 1 9  19 52.8 
14 ePE 08 29 33 
- iPE IO 54 49. 0 I. I 2. I 
+iPE I I  15 22. I 1 .  8 I. 3 
- iP 14 52 35.2 l .  5 5.0 
iP 18 45 1 0. 8 
15 i P  04 03 54. 3 
- iPE 08 06 30. 8 I. 7 I. 5 
+iPE 16 3 1  48. 5 I .  5 I .  5 
iP 19 59 16.3 
+iPE 20 39 06.3 2.0 2.0 
eP 22 27 32 
16 +i PE 15 35 33. 1 1 . 6 3. 0 
----- ---·- ---···· -�- - -- --- -
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December 
Date 
16 
20 
2 1 
22 
23 
24 
25 
26 
27 
1967 
·-· -- - - ---- -- - - -- - --- --- ----- --
Arrival 
Phase 
m 
iPKP 2 1  13 
- iP E  1 1  47 
- iPN 1 1  2 1  
i P  02 37 
- i PE 16 32 
+ iP E  17 57 
eP 23 15 
i P  23 2 1  
+ i S E 30 
i PN 10 33 
ePE 12 34 
- iP E  18 48 
eP 20 22 
+ i S E 3 1  
i P  0 1  36 
- i SN 48 
i P  10 53 
+ i SN 1 1  03 
i P  12 22 
eP 14 53 
iP 07 37 
+ iP 09 06 
- i P E  06 07 
i P  06 33 
e S  36 
ePN 08 57 
i P  09 29 
i S  39 
eP 10 26 
eP E 1 1  10 
eP 12 05 
time 
---- --- - ·-- -- - -----
-92 -
Period Amplitude 
s s m m  
44. l 
24.6 1. 2 1. 5 
36. 8 1. 3 2.5 
18.0 
08.9 1. 4 2.2 
52.5 ]. 6 2.5 
3 1. 5 
10. 1 
55.4 2.0 l. 5 
14.9 
2 1  
00.6 1. 1 3.0 
36 
59.3 3.0 6.0 
54.2 
02.3 3.0 13.0 
30.2 
14.5 5.0 3.5 
56. 1 
23.0 
36. 7 
02. 7 2.0 2.5 
26.4 1. 2 I. 0 
55.8 
53.5 
56.5 
43.4 
20.2 
46 
59 
40 
December 1967 
Date 
27 
28 
29 
30 
3 1  
January 
Date 
2 
3 
Phase 
-iP 
+eS E 
eP 
eP 
-iPE 
iP 
-iPE 
iP 
-iPE 
1968 
-ePE 
-iPE 
iP 
-iPE 
iP 
+iPE 
iP 
Pha se 
iPE 
+iPE 
ePE 
iXE 
iP 
+iPE 
eP 
iPE 
h 
16 
22 
00 
1 1  
20 
0 1  
07 
13 
14 
15 
02 
08 
09 
16 
22 
h 
2 1  
00 
IO 
22 
02 
07 
IO 
Arrival time 
m 
35 
46 
44 
49 
25 
42 
10 
58 
52 
24 
26 
38 
12 
47 
54 
02 
Arrival 
m 
time 
42 
34 
56 
57 
56 
08 
54 
19 
- 93 -
33. 7 
05.5 
02 
39 
07.0 
18. 7 
52. 7 
49.0 
35.9 
0 1 .  7 
35. 7 
50.3 
03. 8 
06. 7 
03. 7 
51. 4 
s 
26.3 
34. 7 
02 
34.8 
35.6 
23. 2 
04 
33.5 
Period 
2.3 
4.5 
l .  6 
0.8 
l .  3 
l .  5 
l .  6 
0.9 
0.6 
Pe riod 
s 
l .  5 
1. 0 
I. 3 
Amplitude 
mm 
3.0 
7.5 
3.0 
3.5 
l .  5 
4.5 
3.5 
4.5 
1.0 
Amplitude 
mm 
--�----�- - -- -- --
4.5 
5.5 
6.5 
January 1968 
Dat<' Phase 
4 + iP E  0 1  
- i P E  07 
5 cP 09 
6 iP E 23 
7 +iP E 12 
iP 13 
8 - i P  06 
cP 12 
iP 18 
iP 2 1  
9 eP E 16 
I O  cPE 04 
iP 09 
i S  
1 1  +iP E  07 
iP 17 
-iPE 19 
1 2  i P  ( )3  
- i P E  1 1  
+iP E 22 
I'.) i P N  16 
i S N  
Arrival time 
m m 
48 21. 3 
29 29. 1 
32 30. 9 
38 5 1. 5 
46 08.5 
09 58.2 
32 36. 5 
2G 5 1. 5 
:)6 35.9 
26 34.9 
09 27 
20 08 
·l3 48.4 
54 0 1. 8 
43 39. l 
'.i:'i 1 4. 4 
2 1  56. 9 
17 20.9 
44 34. 7 
1 1  28. I 
18 17.4 
27 29.6 
-94 -
Period 
s 
. -� --- --- --
2.0 
I. I 
I .  4 
I. 6 
I .  4 
] .  4 
I. 1 
0.8 
Amplitude 
m m  
3.0 
4.5 
2.5 
2.5 
1. 2 
2.0 
4.0 
I .  2 
